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TURBINES FOR TRAMP STEAMERS, 

The subject of the unsuitability of the turbine as a 
drive for ships of slow speed, that is, of speeds of about 
9 or 10 knots an hour, at which the average tramp 
steamer travels, was recently discussed in the course of 
his presidential address before the Institute of Marine 
Engineers, by the Hon. C. A. Parsons, the man who, 
better than anyone else, is qualified to speak on this 
subject. The problem of turbine propulsion of ships 
at low speed presents the following dilemma: In a 
slow vessel the revolutions must be low, because a 
certain disk area and a certain blade area are neces- 
sary in the propeller if we are to avoid too great a 
slip ratio; but the pitch ratio cannot be reduced much 
below 0.8 without incurring excessive skin friction of 
the blades. This makes it necessary to use the highest 
revolutions possible under the circumstances, and these, 
in a 10-knot vessel, are necessarily very low. On the 
other hand, a certain surface speed of the turbine 
blades and a certain number of rows of blades are neces- 
sary to obtain a reasonable economy from a turbine; 
and if the revolutions are low, the diameter, and the 
number of rows must be increased. The result is that, 
for a speed of 10 knots, the diameter and the number 
of rows become inordinately great; the weight and 
the cost become excessive; and, of course, the efficiency 
of the turbine is somewhat impaired by the use of such 
extravagant dimensions in proportion to the power 
realized. 

It will be news to the marine engineering world, 
and extremely interesting news at that, that Mr. Par- 
sons says there is a way out of the difficulty, by 
which there can be obtained in a low-speed turbine 
the full measure of expansion essential to economy— 
an economy better than that of the best set of tramp 
engines of which he knows. He has found it possible 
to build a turbine that will operate economically under 
very low-pressure steam, even when it is running under 
slow revolutions. He states that the engines of a 
tramp steamer expand the steam down to about 7 
pounds absolute pressure, when it is discharged to the 
condenser. The remaining energy, represented between 
the pressure of 7 pounds and that of say 1% pounds, 
is practically lost. The new type of turbine is able to 
save about 70 per cent of this wasted energy; and the 
additional power due to the use of this low-pressure 
turbine is estimated at between 15 and 20 per cent of 
the whole power now realized—a gain which Mr. Par- 
sons likens to that which was obtained in the advance 
from the compound to the simple reciprocating engine. 

In referring to the possibility of the marine gas or 
oil engine becoming the extensive competitor of the 
steam engine, Mr. Parsons holds the same view which 
we have frequently expressed in this journal, that al- 
though such engines have realized a horse-power on a 
consumption from half to two-thirds of that of the 
best condensing steam engine, “it cannot yet be said 
that they can generally subsist on ordinary bunker 
coal. If, in the future, some form of gas producer 
using ordinary coal is successfully applied for use on 
board ship, and if the mechanical details of reversing 
ean be satisfactorily arranged, then the steam engine 
or steam turbine will have to give place to the gas 
engine.” That is exactly where we stand to-day, and 
as soon as our inventors and engineers can build a 
gas-producer that can take the ordinary “run of the 
mine,” the application of the gas engine will become 
general in almost every branch of engineering. We 
do not know of a field of investigation or invention 
that holds out a richer prize than this. 

rr 
THREE MONTHS OF RAILROAD SLAUGHTER. 

The death roll of the railroads of this country con- 
tinues to lengthen, and the number of casualties in 
any given period steadily increases. Accident Bulletin 
No. 13 of the Interstate Commerce Commission tells 
us that the number of persons killed in train accidents 
during the months of July, August, and September last 
year, as shown in reports made by the railroad com- 
panies to the commission, was 411, and that the num- 
ber of injured was 3,747. Accidents of other kinds, 
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including those sustained by employes while at work 
and by passengers in getting on and off cars, etc., 
brought the total number of casualties for that quarter 
of the year up to 14,239, of which 1,032 were killed, 
and 13,207 were injured. These figures mean that in 
the course of a single year, were this rate of maiming 
and killing sustained, our railroad system. would be di- 
rectly or indirectly accountable for the death of 4,128, 
and the more or less serious injury of 52,828 people. 
The Bulletin of the Commission says that the quarter 
under review may, as a whole, be termed the most disas- 
trous on record. Of the 228 passengers and 183 em- 
ployes killed in train accidents, 217 cases are accounted 
for by six accidents, and these 217 were nearly all pas- 
sengers. In one case of derailment, 88 people were 
killed. In one collision 63 were killed; in another, 24; 
and two other collisions accounted respectively for 18 
and 16 deaths. 

The true measure of the blameworthiness of the 
railroad systems, in this matter of injury and death, 
is not so much the total number of victims as it is 
the total number of accidents. There is no strict re- 
lation between the number of people killed in a par- 
ticular accident and the amount of carelessness, or poor 
management, or neglect, that brought about that par- 
ticular accident. A very slight defect, not easily de 
tected, might result in the killing of a hundred people, 
whereas some glaring instance of neglect might cause 
an accident in which the casualties were extremely 
small. Therefore, the true test of the ability of our 
railroads to take proper care of the passengers who 
commit themselves to their care, is the list showing 
the total number of accidents in a given period, and 
more particularly the total number of collisions and 
derailments, the one indicating faults of operation, and 
the other faults of construction and upkeep. Tested 
even on this basis, the records of these three months 
are very damaging to the reputation of our railroad 
systems. For the three months there were 1,439 col- 
lisions and 1,321 derailments, of which 232 collisions 
and 187 derailments affected passenger trains. 

The technical journals which are devoted particu- 
larly to the affairs of the railroads, have complained 
of such reiterated and bald statements of the totals 
in the Accident Bulletins, as we have been in the habit 
of presenting in the columns of the ScIENTIFIC AMER- 
IcAN. It is claimed that careful analysis of these re- 
turns would show that the condition of affairs is not 
nearly so bad as the simple statement of these figures 
would seem to imply. It is further objected that the 
frequent reference we have made to the fact that in a 
recent year the railroads of Great Britain were oper- 
ated without the loss of the life of a single passenger 
is also misleading, for the reason that while it may be 
literally true, there are unrecorded considerations which 
considerably mitigate the force of the comparison. 
We have carefully read these articles, with an honest 
endeavor to see the drift of the arguments set forth; 
but we have to confess that we have found nothing to 
lessen the significance of the fact that, while we have 
been killing people at a rate which has risen for one 
quarter to over 4,000 a year, a great railroad system in 
another country, on which the traffic is far more dense, 
and therefore more difficult to handle than ours, was 
actually able to prosecute that traffic, day in and day 
out, without the loss of a single passenger. 

There are several conditions peculiar to American 
railroads which account for our large casualty list. 
The chief among these, undoubtedly, is the inherent 
restlessness of a not inconsiderable section of our rail- 
road employes, which shows itself in the chronic dis- 
position to move on and try some new field of work. 
This results in a continual change of the personnel, 
with the result that at any given time, on any given 
road, there will be found a large number of employes 
who are entirely new to, or but little familiar with, the 
special local conditions surrounding their work. Now, 
it- is this familiarity with the local conditions, over 
and above the general knowledge which any engineer, 
conductor, brakeman, signalman, switchman, must have 
of his duties in the abstract—it is this familiarity we 
say, that is the very best safeguard against railroad 
accidents, or at least against those that have to do 
with the running of the trains. 

Second only in importance as a contributory cause 
to railroad accidents is the continual change which is 
taking place in the management and official staff of our 
railroads, and in their ownership. As a result of the 
mad whirl of organization and reorganization, combina- 
tions, receiverships, and what not, there is a continual 
change of management from president to roadmaster. 
Well-established organizations and systems of man- 
agement, that have gained that smoothness and accu- 
racy of working and that mutual confidence and sense of 
interdependence, which can only come from long and 
successful association in the operation of a particular 
system, are suddenly broken up by the sale of the road 
or its combination with some other system; new men 
are introduced into high offices; and they, in turn, 
have their own particular friends or well-tried assist- 
ants whom they naturally wish. to introduce; heart- 
burnings, jealousies, and disappointments ensue; and 
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the whole operative system of the road is shaken from 
summit to foundation; for the general unrest invariably 
distributes itself throughout the whole working force 
of the road, with a consequent lowering of discipline 
and more or less careless performance of duties. 

If the time shall ever come when the various rail- 
roads will be content to recognize each other’s spheres 
of influence and control; if a day is ever reached when 
this perpetual reorganization, this turning upside down 
of railroad management, shall cease, we may look for 
a return of that sense of stability and permanence 
which formerly made the average period of employment 
by any particular company much longer than -it is to- 
day. Then, only, will there be a return of that personal 
interest and pride in one’s work, and that sense of 
security as regards the permanence of one’s job, which 
will do more than anything else to promote careful 
work, whether in the construction, the maintenance, 
or the operation of our steam railroads. Then, and 
not till then, shall we see a diminution in the dis- 
graceful record of deaths and injuries which appears 
with painful regularity in the reports of the Interstate 
Commerce Commission. 

oa hee atic cae 
FUTURE WATER SUPPLY OF NEW YORK CITY. 

If anyone doubt the possibility of New York city’s 
having to face a water famine within the next two or 
three years, he should read the report recently made to 


‘the Mayor of this city by the Commission on Additional 


Water Supply, from which he will learn that the aver- 
age rate of consumption of Croton water during the 
past year has exceeded the amount which all of the 
present reservoirs in the Croton watershed, together 
with the great reservoir now being formed above the 
new Croton dam, can supply in a year of small rain- 
fall. This emergency has been obscured by the fact. 
that the rainfall and stream flow for the past two or 
three years have been larger than the average, as 
shown by the records of the Croton reservoir flow, 
which have been carefully kept for many years. No 
one can predict the year of the next severe drought; 
but the facts that the rainfall has been above the aver- 
age for the past few years, and that periods of large 
and small rainfall follow in cycles, make it very likely 
that we shali have to face some years of small rain- 
fall in the near future. Emergency work is being 
done in the Croton watershed by the construction, 
which is immediately to be undertaken, of two dams 
above the new Croton dam, which together will im- 
pound an additional twenty billion gallons, to be held 
in reserve against a dry season; but it will take at 
least two years and probably longer to complete these. 
That we are running perilously close to the. margin is: 
shown by the following figures: During the quarter 
ending September 30, 1904, the average daily use of 
water from the Croton basin was 290 million gallons, 
whereas the records show that the average annual 
daily fall of the Croton River fell to 209 million gal- 
lons in 1880, and to 222 million gallons in 1883. 

Admitting then, as we must, that it is necessary at 
once, and with all speed, to provide additional water 
supply, the question becomes one of where to get it, how 
to store it, and how best to conduct it to the city. 
These are questions of engineering pure and simple, 
and as such they should be judged and determined. 
But, alas!.there has fallen upon this problem, as upon 
every other big engineering question affecting the in- 
terests of this city, the pernicious blight of politics. 
The problem is so vast, it involves such big expendi- 
tures of money, such possibilities of patronage, to say 
nothing of “graft,” that the political harpy is watch- 
ing it with a hungry eye. The Ramapo scandal is 
fresh in the public memory; but the snake though 
scotched is not yet killed. The air is full of proposi- 
tions, from Engineer Birdsall’s $90,000,000 tunnel aque- 
duct to the ex-governor’s bill for State control of 
water rights. Meanwhile, the population of New York 
is growing by leaps and bounds, water consumption 
is increasing, and nothing is being done to adequately 
meet the crisis. 

The agitation of this question is much older than the 
general public might suppose; for as far back as the 
year 1886, a study of the problem was made by Mr. R. 
D. A. Parrott, who pointed out the advantages pre- 
sented by the Esopus and Schoharie creeks as a future 
source of water supply for this city. The results of his. 
investigation were published in the ScrENTIFIC AMER- 
ICAN SUPPLEMENT of September 4, 1886; and it is an 
interesting fact that the scheme outlined at that time 
is practically identical, as far as the location of the 
reservoirs is concerned, with the Ashokan reservoir 
suggested by Mr. Birdsall, the present Acting Chief 
Engineer of the Department of Water Supply, Gas, and 
Electricity, and indorsed, after very considerable modi- 
fications, by the Burr-Freeman Commission in the re- 
port above referred to. 

The report of the Chief Engineer ealls for the con- 
struction of a dam across Esopus Creek, near Olive 
Bridge, and of a deep-tunnel aqueduct, 97 miles im 
length, from the dam to New York city. The magni- 
tude of this part of the work will be realized more 
clearly when we bear in mind that the total length of 


Fepsruary 25, 1005. 


deep-tunnel construction of the present new Croton 
aqueduct is 29.85 miles, or less than one-third that 
called for in the Chief Engineer’s plans. In detail, the 
plan proposed is to construct a single deep tunnel from 
Astoria, under the East River, to a point in Morrisania, 
whence there would be two deep tunnels to Rye Pond 
in the Bronx basin, a distance of 23 miles from As- 
toria, the two tunnels to be each 10 feet 6 inches cir- 
cular aqueducts. Rye Pond reservoir, when full, would 
be 355 feet above mean tide. From this reservoir the 
plan calls for a single deep-tunnel aqueduct, 12 feet 
in diameter, extending by way of the east branch reser- 
voir in the Croton basin to a point west of North Pater- 
son, and thence due west to the Hudson River, and 
northwesterly to the Olive Bridge dam on Esopus 
Creek, which would have an elevation above. mean 
tide of 555 feet. This 97 miles of deep aqueduct tunnel 
is expected to deliver 300 million gallons of water per 
day at an elevation of 300 feet above sea level at the 
Rye Pond reservoir to the north of the city limits, 
from which it would be led to Astoria as explained 
above. The cost of this deep tunnel is estimated at 
$500,000 per mile, and the total cost of the completed 
work would be over $90,000,000. 

This briefly describes the first instalment of. the fu- 
ture additional water supply. The report contemplates 
the construction of another aqueduct of equal capacity 
and probably greater length, which is to be constructed 
subsequently whenever it may be needed, to deliver 
300,000,000 gallons of water from Catskill River at the 
same elevation at the city limit. The report further 
proposes that ultimately a third aqueduct of about the 
same length as the latter would be constructed, and 
draw yet another 300 million gallons a day from the 
lower waters of both the Catskill and Esopus creeks, 
this water to be delivered into Jerome Park reservoir. 
Aithough no estimate of the cost of the two latter 
additions is given, they may be presumed to equal that 
of the first reservoir and aqueduct; in which case the 
ultimate cost of the three aqueducts and reservoirs 
may be set down as about $275,000,000. For this sum 
a total of 900,000,000 gallons per day, it is estimated, 
could be furnished from these regions. This is about 
three times the present consumption of New York city. 

The Burr-Freeman Commission reports to the Mayor 
that it concurs with Mr. Birdsall in the opinion that 
the waters of Esopus Creek are exceptionally pure and 
soft, and constitute an almost ideal source for public 
supply. They consider that the storage volume of the 
Ashokan reservoir would reach 66 billion gallons, 
which is more than double the addition which has been 
made to our present supply by the construction of the 
new Croton dam. Strong objection is made to the 
construction of a 97-mile deep-tunnel aqueduct. It is 
true that this method was adopted, in the case of the 
new Croton aqueduct, in order to render it safe against 
destruction by malicious persons or by a public enemy; 
but it is held that considerations of this character 
have lost their force at the present time, as the intro- 
uuction of a small quantity of high explosive through 
a shaft, or otherwise, might easily damage a deep 
tunnel so that, because of its inaccessibility, its repair 
might be a question of many months. For this reason, 
and because it may be so much more quickly and 
easily constructed, the Burr-Freeman Commission re- 
commends a surface aqueduct, built by the cut-and-cover 
method. The accessibility of such an aqueduct renders 
repairs easily and quickly made; moreover, as years of 
experience have shown, the liability to malicious injury 
is very remote. The capacity of the proposed deep 
tunnel is 300,000,000 gallons per day; but the conve- 
niences for cleaning and repairs are such to-day that 
there is no reason, in the opinion of the Commission, 
why the cut-and-cover aqueduct should not be built, if 
so required, to have a capacity of 500,000,000 gallons per 
day. 

The -Commission is further of the opinion that it is 
not desirable to build a tunnel costing four or five 
million dollars, for the purpose of leading the water 
of Schoharie Creek into the new reservoir, but prefers 
instead to construct: a pipe line from a dam built on 
-ccndout Creek, and bringing an additional supply from 
tnat stream. Furthermore, instead of taking the water 
from a point at the center of the proposed Ashokan 
reservoir, the Commission would take the water from 
the lower’end of the reservoir, so as to permit of a 
thorough. circulation, and would build a cut-and-cover 
aqueduct to a reservoir known as the Hill View reser- 
voir, located en .the high ground between Yonkers and 
Mt. Vernon. The total length of this aqueduct would 
be 81 miles, a saving of 10 miles over the Birdsall line. 
The aqueduct proposed by the Commission would, how- 
cver, connect with the new aqueduct at the Croton 
reservoir; and as the present total aqueduct capacity 
between Croton: Lake and New York city is at least 
75,000,000 gallons daily greater than the safe yield 
of the Croton watershed, including its proposed addi- 
tional reservoirs, it would be necessary to build the 
Ashokan aqueduct for the present only as far as the 
Croton reservoir, and. utilize the existing aqueducts, 
from that point to the.city, to their full capacity. By 
adopting this ‘plan it would be necessary to construct 
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at once only 58 miles of aqueduct, comprising about 18 
miles of steel tube, 5 miles of tunnel, and 35 miles of 
cut-and-cover aqueduct. After a careful review of pre- 
cedents and circumstances, the Commission estimates 
that this work could be constructed in not less than 
from five to eight years, according to the conditions 
encountered. 

As matters now stand, the Mayor is seeking the 
needed legislative authority at Albany for pushing 
through the scheme as outlined by his Commission. 
Meanwhile the late Governor, Mr. Odell, professes to 
have discovered that it will be to the interests of all 
concerned if the question of water supply were placed 
entirely in the hands of the State; and so this most 
vital of all questions affecting the health, and we might 
say the very existence of the people of New York city, 
must needs wait, for the present at least, upon the 
exigencies of party politics. 

-_ 0 
THE HEATON AIRSHIP FAILURE. 
BY ENOS BROWN. 

Heaton’s airship, the ‘California Messenger,’ was 
driven into San Francisco Bay February 12. The aero- 
naut had a narrow escape from drowning. When the 
airship was taken out for a trial on the morning of 
February 12 across the bay in Oakland, it was cold but 
clear and there was a slight north wind. This wind 
increased rapidly, however, and when the airship was 
fairly well up it appeared to strike a current of air 
of great velocity, for despite the rudder it was driven 
rapidly toward the bay. The aeronaut tried to steer 
it south of Oakland, but the airship was driven steadily 
across the mud flats and then over the bay. 

The wind had created a heavy sea and the airship 
began to sink, so that the aeronaut was in a dangerous 
position. Apparently some gas escaped from the com- 
partments at one end of the machine, and as the ship 
sank, one end went down while the other, fully dis- 
tended, stood nearly perpendicular above the waves. 
The aeronaut’s predicament was seen by several yachts, 
which at once went to his rescue. He was taken off, 
and the airship was towed back to Oakland. 

The Heaton airship consists first of a silk gas reser- 
voir 76 feet long and 14 feet in diameter, with a capa- 
city of 10,000 cubic feet of hydrogen gas, of a lifting 
power of 600 pounds. Directly beneath the bag is a 
sheet of canvas, denominated by the inventor an “aero- 
plane,’ designed to assist the movement of the air- 
ship in falling or ascending. The rudder is lightly 
constructed of bamboo covered with sacking,® and is 
governed by ropes at the will of the engineer, the air 
current, generated by the rapid revolution of engine 
and propeller, assisting in the prompt control of the 
airship in the line of direction as the operator deter- 
mines. The platform upon which the operator stands 
is built of bamboo rods trussed to the net above by 
linen lines. 

The engine is a marvel of design and lightness in 
construction. Though generating 20 horse-power, the 
weight, exclusive of propeller, is but 55 pounds. It is 
described as a double-cylinder, 4 by 4, revolving around 
a stationary crankshaft, the propeller blades being at- 
tached to and a part of said cylinders. It is constructed 
of steel, and the motive power is furnished by gaso- 
line. Power is increased by the elimination of fly- 
wheels, as well as lightness by dispensing with water 
coolers, the cylinders being kept cool by the strong air 
currents generated by the rapid motion in revolving. 
The two fans have each a surface of 8 square feet, and 
are 5 feet from tip to tip. : 

— 0 
THE MOORE-HESKETT DIRECT PROCESS FOR THE MANU: 
FACTURE OF WROUGHT IRON AND STEEL, 

The Moore-Heskett process, of which mention has al- 
ready been made in these columns, is designed for the 
treatment of iron sands, or pulverized concentrated 
iron ore in a fine state of division. 

The apparatus consists of an upper and a lower 
brick-lined revolving cylinder attached to a gas fur- 
nace. The cylinders are lined with fire bricks, and 
have several brick shelves running along their whole 
length. They are placed at an angle of about 10 per 
cent from the horizontal, and revolve slowly. The 
finely-divided ore is automatically fed into the upper 
cylinder, and is continuously being lifted up by the 
shelves, and made to fall in a fine spray as it travels 
to the lower end. The inside of the cylinder is main- 
tained at a low red heat by waste gases passing 
through it from the gas furnace to the chimney. The 
heated particles of ore, as they are delivered from the 
lower end of the. upper -tylinder, fall into a lower 
cylinder through a vertical flue, and are delivered 
into the upper end of the lower cylinder at a red 
heat. The lower cylinder is connected at its upper 
end to a gas producer or retort, and is the channel 
through which the reducing gas is delivered to the gas 
furnace. The vertical flue between the two cylinders 
is so arranged that the sand can enter the lower cyl- 
inder, but the gases cannot enter the upper cylinder. 
As. the fine red-hot particles of ore travel through the 
lower cylinder, they are constantly being lifted up 
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and made to fall through the reducing gases in the 
same way as in the upper cylinder, and are delivered 
at the lower end in a continuous stream, falling into 
the bath of the gas furnace below, where the deoxi- 
dized sand is melted as fast as it accumulates. 

The gas furnace both for steel and wrought iron is 
made to revolve, and digest and deliver its product 
automatically. 

The essential feature of the process is that iron ore 
in a finely-pulverized state is heated, deoxidized, and 
melted particle by particle, which enables the various 
operations to be carried on rapidly and continuously 
in one furnace, without loss of heat, and requiring 
practically no labor. The whole process can be carried 
out automatically from the ore to the fluid steel. Each 
separate particle of ore is made to fall a great num- 
ber of times through the heating and deoxidizing at- 
mosphere, kept at a suitable temperature below its 
fusing point. Under these conditions heating and de- 
oxidation take place in a few minutes. The reduced 
ore then falls directly into a bath of molten metal, 
which is maintained at a very high temperature. As 
the reduced ore is gradually and constantly falling 
into the bath, and at a red heat itself, it is not difficult 
to keep up the temperature of the furnace and bath 
with a minimum of fuel. 

The revolving cylinders of the feeding apparatus 
may be stopped at any time, in order to add any alloy 
and test samples before tapping. 

In working, only a proportion, say half, of the metal 
is tapped out at any time, the bath being maintained 
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The hearth is lined with the most refractory basic 
material known, and’ should last for many months. 

An excess of gas is passed through the deoxidizing 
cylinder; the balance not taken up by the iron ore 
follows the reduced ore into the furnace, and being 
highly combustible combines with the heated air. 
This arrangement insures thorough deoxidation in the 
cylinder and also prevents any possibility of reoxida- 
tion taking place, as the gas passes over the reduced ore 
in the bath, before combustion takes place, and effect- 
ually prevents any waste of gas, as complete combus- 
tion is obtained in the furnace, and the resulting 
products pass into regenerators for heating the air and 
afterward the ore-heating revolving cylinder. 
$n 

THE CURRENT SUPPLEMENT. 

Emile Guarini opens the current SuppLeMENT, No. 
1521, with an article on wireless telegraphy experiments 
at the Eiffel tower. Some interesting statistics are 
given of teléphones and telegraphs in the United States. 
Mr. Frank Koester gives some practical data on Euro- 
pean practice with steam turbines. The ore concentra- 
tion plant exhibited at St. Louis, which has already 
been made the subject of some discussion in the SUPPLE- 
MENT, is described in full.’ Mr. Philip Bjorling writes 
on pumps—machines that are much neglected. The 
Matitsch lace-making machine, a combination of the 
bobbinette and the English twist-lace machine, is fully 
described and illustrated. Sir John Eliot writes on 
meteorology in the British empire. Mr. J. A. Formoy 
recently lectured most instructively before the English 
Camera Club on “Suns: Their Various Stages of Devel- 
opment as Revealed by the Spectroscope.” His lecture 
is abstracted. Prof. N. Monroe Hopkins presents his 
seventh paper on “Experimental Electrochemistry.” 
The subjects treated in this installment are the follow- 
ing: Energy Required in Electrolysis, Practical Formu- 
la for Computing, Electrolytic Separation of Metals, 
the Rotating Anode in Electro-Analysis. 

> 
EXPLOSION OF A SUBMARINE, 

On February 16 an explosion occurred on board the 
British submarine torpedo boat A5, resulting in the death 
of the commander and two of the crew and the dis- 
abling of fifteen men. From all accounts, it seems that 
the crew was engaged in filling the liquid. fuel tanks 
of the vessel, and that the vapors from the gaso- 
line became ignited. The explosion*was terrific. Men 
were hurled in every direction, nine peing afterward 
picked out of the water. A rescuing*party sent ‘from 
a nearby gunboat had hardly reachéd‘'the'scene of the 
accident when a second explosion occurred, which re- 
sulted in the injury" of some of the réscuérs. The sub- 
marine caught fire internally. When‘docked soon after, 
she was found to he not materially ‘damaged. 

THE CHARCOT: ANTARCTIC EXPEDITION. 

Much concern is felt for the fate of Dr..Charcot, who 
is leading an Antarctic expedition, which started more 
than a year ago. i 

It is known to have encountered a’terrible storm in 
April last year and has not been heard ‘of since, nor have 
any traces of its movements been discovered by Uru- 
guay, which sent out a party to its rescue. M. Charles. 
Rabot, a member of the committee of the Society of 
Geography of Paris, intends to organize another search 
party to ascertain its fate. 

Dr. Charcot:is the son of the famous‘nerve specialist, 
who was chief physician at the Salpétriére Hospital. 
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HOW TO MAKE A MERCURY THERMOMETER, 
The first thing to be considered in the making of a 
thermometer is the character of the glass to be used. 
The thermometer maker always selects a length of 
annealed glass, so hard that it melts with readiness 


only in the 
tlowpipe, and 
absolutely uni- 
form in bore. 


The length of 
class is held in 
the © blowpipe 
at the point 
where it is to 
be severed un- 
til it becomes 
so thoroughly 
plastic in the 
flame that it 
almost drops 
apart. When 
the glass has 
been thus soft- 
ened it is with- 
drawn from 
the flame, 
grasped at each 
end, and quick- 
ly pulled apart. 
The result is 
two tubes, 
sealed at one 
end. 

The next step 
is the forma- 
tion of the 
Lelb. One of 
the two tubes 
obtained by the 
process just 
described is 
held in the 
blowpipe, the 
sealed end be- 
ing subjected 
to the heat. 
When the 
glass has been 
melted suf- 
ficiently, the 
tube is re- 
moved from 
the blowpipe. 
By blowing 
through the 
open end, a 
bulb of any size 
can be formed. 

After the 
bulb has been 
blown, the next 
step is the fill- 
ing of the tube with mercury. To effect this, the 
open end is plunged in a vessel of mercury. The 
liquid metal rises slightly in the tube. The tube is 
then reversed, so that the mercury runs down into 
the bulb. By heating the bulb in an alcohol flame or 
Bunsen burner, the mercury is made to boil. The 
vapors given off drive out the air, thereby creating 
a vacuum. When this point has been reached, the 
open end of the tube is plunged into mercury, which 
in order to fill the vacuum, rushes up and completely 
fills the tube. The open end is nuw closed with sealing 


Bulb is Blown. 


After the End Has Been Heated in the Blowpipe the 
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wax in order to prevent the entrance of air. Hermetic 
sealing is effected by holding the tube in the blowpipe 
beyond the wax-plugged open end, by drawing the 
molten end off. 


Two fixed points must now be taken. The lower is 


Melting the Glass and Drawing It Apart. 
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point. To determine this the tube of mercury is held 
in the steam of boiling water, which can be done by 
running the tube through a cork and suspending it by 
a wire or other means-in the vapor. As the boiling 
point depends upon the pressure of the atmosphere, 
the height of 
the barometer 
must now be 
taken. If it 
stands at 760 
millimeters, 
the  tempera- 
ture is.100 deg. 
C. If not, a cal- 
culation will 
be necessary; 1 
deg. C. or 1.71 
deg. F. must be 
added or sub- 
tracted for 
every 26.7 mil- 
limeters above 
or below 760 
millimeters. 


The _ interval 
between the 
two fixed 


points is then 
divided into 
100 parts or 
degrees for a 
Centigrade, or 
212 parts for a 


Creating a Vacuum by 
Boiling Mercury in the Bulb. 
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usually taken first. The thermometer is placed verti- 
cally in finely-pounded melting ice, or preferably snow, 
contained in a vessel which will allow the water to 
drain away. The whole of the mercurial column should 
be immersed in the ice. After from twenty minutes 
to half an hour the thermometer may be raised until 
the top of the mercury is seen just sufficiently for its 
position to be noted. This is the freezing point—32 
deg. on the Fahrenheit thermometer, 0 deg. on the Centi- 
grade. 

The temperature of water boiling is the higher fixed 


Tachometer Attached to Steering Head Below the Top 


Bar of Frame. 


Inmersing the Tube in Mercury so That 
the Metal Rushes Up to Fill the Vacuum. 


Fahrenheit 
thermometer. 
Tograduatethe 
scale above 100 
deg. a column 
of mercury is 
measured _ be- 
low that point, 
then made to 
pass above step 
by step; the 
portions of the 
tube filled by 
the column are 
then divided 
into the num- 
ber of degrees 
which it repre- 
sents. 

A thermome- 
ter made in the 
manner de 
scribed is not 
an absolutely 
scientific heat- 
recording _ in- 
strument. Still, 
it will be found 
sufficiently ac- 
curate for use in ordinary life. 

A TACHOMETRIC WATCH FOR BICYCLES AND OTHER 
VEHICLES, 
BY EMILE GUARINI. 

The principle of the tachometric watch, illustrated 
herewith, is very interesting and very simple. It con- 
sists in causing the case of a watch to be revolved by 
the wheel of a vehicle in a direction contrary to that 
of the hand of the watch and at the same rate of speed. 

(Continued on page 162.) 


View Showing the Complete Apparatus 
Applied to a Bicycle. 


A TACHOMETER FOR SHOWING THE SPEED OF VEHICLES, 


Tachometric Watch Shown Mounted Upen ‘the 
Post of Handle-Bar. 
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A BLAST OF DYNAMITE AND HOW IT WAS 
PHOTOGRAPHED. 
BY ARTHUR INKERSLEY. 

Though giant powder is frequently used to remove 
rocks, tree stumps, and other obstacles to cultivation 
or construction, it is not an easy thing 
to get a satisfactory photograph show- 
ing the actual explosion of a blast. The 
photographer must be near enough to 
the center of activity to secure a de- 
tailed picture; he must watch the prog- 
ress of the explosion, and expose the 
plate at just the right instant; and, be- 
sides all this, he must be able to save 
himself and his camera from the stones 
and débris flying through the air. 

The photograph here reproduced was 
made in a little town named Stirling 
City, in California. The blast was de- 
signed to remove a stump in the road- 
way. The ‘camera was set up in a 
partly-finished house about twenty-five 
yards from the stump. When the fuses 
were lighted, the photographer stood 
with one hand on the bulb and the other 
holding the tripod head. After expos- 
ing the plate in the camera, he retired 
behind the walls, dragging his photo- 
graphic apparatus with him. <A mo- 
ment later the stones and dirt that had 
been thrown up into the air came rat- 
tling down upon the house, some even 
coming through the window from 

hich the picture had been made. The 

sulting picture is certainly a success- 
‘ful one, being clear in detail and filling 
the plate satisfactorily. 


NEW 25-KNOT BRITISH SCOUTS. 

The spirited picturé’ of thé new. Brit- 
ish scout “Sentinel,” herewith shown, 
represents one of a class of eight ves- 
sels which have been designed solely 
to do scouting work. They carry only sufficient arma- 
ment to drive off or destroy an enemy’s torpedo boats 
or destroyers. Should this vessel meet with a hostile 
cruiser, it would not attempt to fight, but would in- 
stantly turn and run; or cruise in the offing out of gun- 
shot range, but keeping in touch with and observing 
the enemy. The prime requisites for a vessel of this 
class are that it shall be very fast, faster, indeed, than 
any protected or armored cruiser; that it shall be of 
sufficient size and power to maintain its speed in heavy 
weather; that, compatible with the preceding require- 
ments, it must be as small and inconspicuous as pos- 
sible; and that it must be thoroughly staunch and sea- 
worthy. Its armament need only be heavy enough to 
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defeat any craft such as a destroyer or torpedo boat 
that is fast enough to overtake it; and it need carry 
but a moderate coal supply, its sphere of action being 
always within easy steaming of the main fighting 
fleet and its attendant colliers. 


PHOTOGRAPH OF A BLAST OF DYNAMITE. 


These vessels were laid down a few years ago in 
accordance with the modern policy of the British navy, 
which is to reduce the larger ships of the navy to three 
distinct typ¢s—the battleship, the armored cruiser, and 
the fast scout. The battleship will form the nucleus 
and the main fighting element of the fleet. Spread out 
fanwise beyond them will be the fast armored cruisers 
of 23 to 24 knots speed, and beyond these in a wider 
circle will stretch the scouts of 25 knots speed. Hither- 
to the extreme outpost duty or duties of reconnaissance 
have been performed by cruisers of large dimensions, 
6,000 to 10,000 tons displacement or more. But the 
number of large vessels is limited by their great cost; 
and it was realized that by reducing the size, raising 
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the speed, and trebling the number of vessels, the work 
of reconnaissance would be carried out over a far 
wider area, and by units that were in closer touch 
with one another and with the main body of the fleet. 

Both the United States and Great Britain are build- 
ing vessels of this type, or rather the 
British have built, and we are about to 
build them. In our issue of February 11 
we illustrated the scouts designed for 
our navy, and a comparison of the two 
designs will be found very interesting. 
It will be seen from the accompanying 
table of dimensions that the British 
ship is smaller, faster, carries much 
less coai, and is considerably less con- 
spicuous than our vessels. This is prob- 
ably accounted for by the fact that our 
scouts are intended to act, if need be, 
on isolated duty, which may involve 
steaming over long distances, where 
there would be no access either to a col- 
lier or the coal pile. 

The “Sentinel” is a vessel 360 feet in 
length and 40 feet in beam, displacing 
2,920 tons. She has a high forecastle, to 
enable her to meet heavy seas, but 
otherwise she lies low in the water; her 
smokestacks are .unusually short, and 
she is very inconspicuous—a valuable 
feature in scouting. She is provided 
with a single signaling mast, and in- 
deed, in respect of her appearance, is 
merely a magnified torpedo-boat destroy- 
er, her displacement being about seven 
or eight times greater than one of these 
craft. The steam trials prescribed by 
the Admiralty were that the vessel 
should steam for ninety-six hours at 
cruising speed, and that the rate of coal 
consumption on the latter half of this 
run should determine the quantity of 
fuel that the vessel was to carry when 
running at full power on her trial trip. 
She was to have sufficient fuel on board to enable her 
to steam at cruising speed for 1,500 miles; and with 


COMPARISON OF BRITISH AND AMERICAN SCOUTS. 


British. American, 

Length, feet.............. ..- 360 420 
Beam, feet............6.25 es 40 463 
Displacement, tons... ates 2.920 3,750 
Horse-power ........ seseeees 17,500 16,000 
Speed, knots......... ..... 25.24 24 

ormal coal supply, tons..... 150 500 | 
Armament.... Ten 38-inch, eight 3-priun term | » 3-inch 
Torpedoes... .... Two 18-inc’ ‘ose Sach 
Freeboard, forwar 24 feet : ie 
Freeboard, aft...........0055 14 feet fee 


Length, dtiieet. Beam, 40 feet. Displacement on trial, 2920 tons. 


Horse-power, 17,500. Speed, 25.24 knots. 
Torpedo tabes, two 18-inch on deck. Armor, 1}4-inch deck, 


Normal] Coal Supply, 159 tons. 


Battery, ten 38-inch guns, eight 3-pounders, 


The eight vessels of this class are intended for the same duties as the new United States scouts, illustrated in our issue of February 11, with which they may be compared, 
NEW 2514-KNOT BRITISH SCOUT “SENTINEL,” FASTEST CRUISER AFLOAT, 
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this allowance of coal, and a load equivalent to the 
prescribed weight of ammunition, guns, etc., the ves- 
sel was required to steam continuously for eight hours, 
at a speed of 25 knots an hour. In the cruising speed 
trials it was found that one ton of coal was sufficient 
to carry the ship for 11 sea miles. On the eight hours’ 
full-power trial, the engines worked up to a collective 
indicated horse-power of 17,500, and the mean speed for 
the whole run of 202 knots was 25.24 knots per hour. 
Incidentally, it may be mentioned that the load thus 
propelled is more than five times the average weight 
of a freight train making about the same speed on the 
rails. 

As a measure of the cost of high power, it may be 
mentioned that the records of the trial show that to 
increase the speed from 2214 knots to 25 knots. in- 
volved doubling the power required for the former 
speed. And further, that the last knot, that is. the 
advance from 24 to 25 knots, involved a quarter of the 
maximum power, or an addition of over 4,000 horse- 
power, which, by the way, proved sufficient to drive 
the vessel at 19 knots an hour. 

As showing how largely the great increase in horse- 
power and speed of modern warships has contributed 
to their cost, it may be mentioned that during. the 


course of the trials, the new scout steamed around one ° 


of the armored cruisers of sixteen years ago, which 
was being taken under tow to her moorings, where she 
is to lie as an obsolete ship until she is sold. This 
cruiser of sixteen years’ standing cost only about 25 per 
cent more than the modern vessel, although she has a 
displacement tonnage three times as great as that of 
the ‘“‘Sentinel.”” In the case of the cruiser, the propor- 
tion of power to tonnage is barely 1 horse-power to 1 
ton; whereas the “Sentinel” has 5%, horse-power per 
ten; and consequently, her cost per ton is very much 
greater than that of the older’ but larger ship. 


t+ te - 
MY SCIENTIFIC EDUCATION. 
BY THE RT. HON. LORD KELVIN. 

I am a child of the University of Glasgow. I lived 
in it sixty-seven years (1832 to 1899). But my venera- 
tion for the ancient Scottish University, then practic- 
ally the University for Ulster, began earlier than that 
happy part of my life. My father, born in County 
Down, was for four years (1810 to 1814) a student of 
the University of Glasgow, and in his Irish home, as 
first professor of mathematics in the newly-founded 
Royal Belfast Academical Institution, his children 
were taught to venerate the University of Glasgow. 
One of my earliest memories of those old Belfast days 
is of 1829, when the joyful intelligence came that the 
Senate of the University of Glasgow had conferred the 
honorary degree of Doctor of Laws on my father. Two 
years later came the announcement that the Faculty 
of Glasgow College .had elected him to the professor- 
ship of mathematics. My father’s experiences as a 
Glasgow student are naturally of supreme interest to 
myself. There were no steamers, nor _ railways, 
ror motor cars in those days. Can young persons 
of the present time imagine life to be possible under 
such conditions? My father and his comrade stu- 
dents, chiefly aspirants for the ministry of the Pres- 
byterian Synod of Ulster and for the medical profes- 
sion in the North of Ireland, had to cross the channel 
twice a year in whatever sailing craft they could find 
to take them. 

At the beginning of his fourth and last university 
session, 1813-14, my father and a party of fellow stu- 
dents, after landing at Greenock, walked thence to 
Glasgow. On their way they saw a prodigy—a black 
chimney moving rapidly beyond a field on the left- 
hand side of their road. They jumped the fence, ran 
across the field and saw to their astonishment Henry 
Bell’s “Comet” (then not a year old) traveling on the 
river Clyde between Glasgow and Greenock. Their 
successors five years later found in David Napier’s 
steamer “Rob Roy” (which in 1818 commenced plying 
regularly between Belfast and Glasgow) an easier, if 
a less picturesque and adventurous way between the 
college of Glasgow and their homes in Ireland. Those 
students who had experience of cross-channel passages 
before and after the advent of the “Rob Roy” may well 
have been grateful to their college, not only for what 
it did for themselves but for what sixty years before it 
did for steam navigation in giving to James Watt a 
scientific home and congenial friends,.-and a workshop 
in the old University territory adjoining to the High 
Street of Glasgow. In the course of his four student 
years my father attended the classes of humanity, 
moral philosophy, mathematics, natural philosophy, 
anatomy, divinity. Though his passion was for’ sci- 
ence, and especially mathematics and natural philos- 
ophy, he attended during his first three sessions and 
won prizes in the Latin class, then happily, as now, 
called humanity. It is scarcely possible to -over- 
estimate the life-long good gift presented to a scientific 
student one hundred years ago, as now, by universi- 
ties in giving something of the litere humaniores to 
all who can and will take it. 

In 18384, two years after my father was promoted 
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from Belfast to the Glasgow Professorship of Mathe- 
matics, I became a matriculated member of the Univer- 
sity of Glasgow. The little tinkling bell in the 
top of the college tower, calling college servants and 
workmen to work at six in the morning; the ma- 
jestic tolling of the great bell wakening at seven 
o’clock professors (and students, too, I believe, in 
the olden times, when students lived in college); 
then, again, the lively little tinkling bell calling 
the professors and students of moral philosophy and 
senior Greek and junior Latin at half-past seven to 
work in their classrooms. Woe to the student of 
Latin who reached the door ten seconds after the quick 
little bell’s last stroke. He was shut out by the door- 
keeper, unfailingly ruthless, by inexorable order, and 
had to wend his way through the darkness to his lodg- 
ing, sorrowfully losing the happy hour’s reading of 
Virgil or Horace or Livy with his comrades, under 
their bright young professor, William Ramsay, and 
knowing that he had got an indelible black .mark 
against his name. Rarely did even a single student 
of a large class experience this disaster. It was a 
sharp, healthy, beneficial discipline, rigorously main- 
tained by one of the kindest and most considerate of 
all the professors who have ever guided students in 
the Scottish universities. ° : 

As to Latin, I followed my father’s example and at- 
tended divisions of the class during three sessions. 
To this day I look back to William, Ramsay’s lectures 
on Roman antiquities and. readings of. Juvenal and 
Plautus as more interesting than many a good stage 
play that I have seen in the theater. .Happy it is for 
ciyself' that his name and a kindred spirit are with us 
still in my old friend and coileague our senior profes- 
sor, George Ramsay. Greek, under Sir Daniel Sandford 
and Lushington, logic under Robert Buchanan, moral 
philosophy under William Fleming, natural philosophy 
and astronomy under John Pringle Nichol, chemistry 
under Thomas Thomson (a very advanced teacher and 
investigator), natural history (zoology and geology) 
under William Cooper, were, as I can testify by my 
own experience, all made interesting and valuable to 
the students of Glasgow University in the thirties and 
forties of the nineteenth century. Sandford, in teach- 
ing his junior class the Greek alphabet and a few char- 
acteristic Greek words, and the Scottish pronunciation 
of Greek, gave ideas and something touching on philoi- 
ogy to very young students, which remains on their 
minds after the heavier grammar and syntax which 
followed have vanished from their knowledge. Logic 
was delightfully unlike the Collegium Logicum de- 
scribed by Goethe to the young German _ student 
through the lips of Mephistopheles. Even the dry 
bones of predicate and syllogism were made by Prof. 
Buchanan very lively for six weeks among the students 
of logic and rhetoric in Glasgow College sixty-seven 
years ago; and the delicious scholastic gibberish of 
Barbara celarent remains with them an amusing recol- 
lection. A happy and instructive illustration of the 
Inductive Logic was taken from Well’s Theory of 
Dew, then twenty years old. My predecessor in the 
Natural Philosophy Chair, Dr. Meikleham, taught his 
students reverence for the great French mathemati- 
cians, Legendre, Lagrange, Laplace. His immediate 
successor in the teaching of the Natural Philosophy 
class, Dr. Nichol, added Fresnel and Fourier to this 
list of scientific nobles; and by his own inspiring 
enthusiasm for the great French school of mathemati- 
cal physics, continually manifested in his experimental 
and theoretical: teaching of the wave theory of light 
and of practical astronomy, he largely promoted scien- 
tific study and thorough appreciation of science in the 
University of Glasgow. As far back as 1818 to 1830 
Thomas Thomson, the first professor of chemistry in 
the University of Glasgow, began the systematic teach- 
ing of practical chemistry to students, and by aid of 
the Faculty of Glasgow College, which gave the site 
and the money for the building, realized a well 
equipped laboratory, which preceded, I believe, by 
some years Liebig’s famous laboratory of Giessen, 
and was the first of all the laboratories in the world 
tor chemical research and the practical instruction of 
University. students in: chemistry.. 

In the province of the humanities the working power 
of -the University for. instruction and research has 


-hbeen largely augmented during the last fifty years by 


the foundation of new. professorships, conveyancing, 
English languagé and literature, Biblical .criticism, 
clinical surgery, clinical medicine, history, (in. my 
opinion the most important .of all in the“literary de 
partment), pathology, political economy. In. mathe- 
matics and in the science of dead matter, professorships 
of naval architecture and geology; lectureships of elec- 
tricity, of physics, and of physical chemistry; and.dem- 
onstratorships and official assistantships in all depart- 
ments have most usefully extended the range of study, 
and largely strengthened the working corps for re- 
search and instruction. 
+e 

A plan is under consideration by Salt Lake City 

authorities to provide automobile street sweepers. 
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A TACHOMETRIC WATCH FOR BICYCLES AND OTH" 
VEHICLES, 
(Continued from page 160.) 

The hand, then, does not budge relatively. to the 
vehicle, and remains in an invariable position with 
respect to the handle bar of the bicycle, for instance, 
if the instrument is mounted on one of these. Since 
the velocity thus communicated to the case by the 
wheel does not vary, the rider is sure that he is mov- 
ing at a constant velocity as long as the hand does 
not appear to have moved. If, after the hand has ap- 
peared to have moved, it is turned back to its original 
position, the rider is sure to have run on an average 
at a constant speed. This speed corresponds to the 
ratio of the gearing existing between the case and the 
wheel. The tachometric watch, therefore, supposing 
that it is proposed to travel at so many miles an hour, 
permits of gaining speed in a descent or of losing it in 
slowing up or stopping. If, afterward, the rider, by 
increasing or decreasing the speed, succeeds in bringing 
the hand back to its initial position with respect to 
the handlebar, he will be sure of having run at the 
mean speed corresponding to the ratio of the trans- 
mission. The hand considered is the hour one, or, 
generally, that of the seconds placed in the center of 
the dial. In this case, it is possible to read the devi- 
ations in speed to within a minute. It must be recalled, 
however, that the hand has lost or gained several revo- 
lutions, in order to bring it. behind or before the 
exact number of revolutions by which it has varied. 
The mean speed that is obtained by keeping the hand 
apparently stationary depends upon the reducing ratio 
of the transmission. This ratio may be changed at 
will, without dismounting from the machine, in such a 
way as to cause a variation in the speed that it is de- 
sired to preserve on a gradient or.on a level. With this 
object in view, the manufacturers, MM. Chateau et 
Fils, of Paris, are constructing two kinds of tachometric 
watches, one of them operating with a movable pinion 
and the other having a rubber belt for actuating the 
case. 

The first type gives no error of transmission, since 
everything is done by gearing. To the axle of the 
front wheel of the bicycle is fixed a star-wheel, and a 
rod actuated by this controls an endless screw that 
drives a horizontal shaft having keyed to it a. sharp. 
toothed pinion which can be slid along it. This pinion 
gears with a disk at different positions through aper- 
tures arranged in circles. Each circle is provided with 
a different number of apertures, and equal to the num- 
ber of millimeters of its diameter. It is necessary, ac- 
cording to the circle with which the toothed wheel 
gears, to run with greater or less speed in order to keep 
the hand inoperative. Figures from 1 to 9 are marked 
upon a division, and the toothed wheel is arrested oppo- 
site figures corresponding to the speed in kilometers per 
hour, indicated opposite each figure upon a reckoning 
device. There can be no error except by reason of the 
imperfect regulation of the watch. If the latter varies 
5 minutes a day, the error committed in the estimation 
of the speed will be 1-144, which error is therefore prac- 
tically of no consequence. 

The second type is more simple, but gives rise to 
errors due to slippage, amounting to about 0.02 at the 
most. The star-wheel is the same as in the other type. 
The watch is inclosed in a revolving case mounted on a 
collar which is screwed to the handlebar and is oper- 
atively connected with a drum actuated by a rubber belt 
passing over different channels, each of which corre- 
sponds to a determinate speed. The principle of the 
apparatus is the same as that of the preceding type. 

Both types may be provided with a differential 
counter formed of two disks of 99 and 100 teeth that 
gear with the endiess screw that actuates the case. The 
disks revolve in unison, and one of them is graduated 
from 0 to 100 and the other from 0 to 10,000. These 
numbers represent every twelve meters made by the 
wheel. A stationary index indicates up to 100 deka- 
meters, and a movable one up to 10,000. The accuracy 
is within about 10 centimeters, 
+6 

A 100-Mile Automobile Road Race in Cuba. 

On the 12th instant the automobile racing invasion 
of Cuba was completed by the running of a 160-kilo- 
meter (99.36-mile) road race. The race was run over 
a finé stretch of road from Havana to San Cristobal 
and return, there being one neutralized stop at the 
turning point. On account of a collision a few days 
before, in which he was injured slightly and his me- 
chanic. Hawley. rather seriously, E. R. Thomas was 
unable to compete with his 90-horse-power Mercedes. 
Tracy drove Major C. J. S. Miller’s (formerly Mr. W. 
Gould Brokaw’s) 30-horse-power Renault racer, and 
Fletcher drove an 80-horse-power De Dietrich. The 
race was won by Mr. E. K. Connill’s 60-horse-power 


Mercedes, driven by Ernesto Carricaburn, a young 
Cuban. His time was 1 hour, 50 minutes, 53 3-5 sec- 
onds. The Renault was second in 1:52:26. This ma- 


chine had trouble with the battery shaking loose, 
which delayed it somewhat. Otherwise, it would have 
undoubtedly won. 
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AN EASILY-CONSTRUCTED ROTATING ANODE EQUIP- 
MENT FOR RAPID ELECTRO-ANALYSIS, 
BY N. MONROE HOPKINS, PH D. 

Having employed for some time past, with much 
success, a rotating anode for rapid electro-deposition, 
the construction of the equipment ‘is deemed of suffi- 
cient interest to warrant its illustration. With such a 
piece of apparatus metals can be completely precipi- 
tated in a few minutes, whereas with a stationary 
anode it was necessary to empley such feeble electric 
currents that several hours were required. It may be 
stated that the effect of the rotating anode is 
to maintain a homogeneous electrolyte, by pre- 
venting concentration changes due to differen- 
tial ion velocity. The construction of this outfit 
is exceedingly simple, as will be seen from the 
drawing, consisting of a vertical board firmly 
bolted to a heavy base by angle irons, and sup- 
porting an electric motor mounted with its 
shaft in a vertical position. A few words 
about this motor are necessary, for it will be 
the tendency of those making this apparatus 
to buy a very small battery motor, as in real- 
ity it has practically no work to do in rotating 
the platinum wire in the solution. A very 
small motor is very unsatisfactory, as it can- 
not be operated in connection with a lighting 
circuit, even by using a lamp bank. A large 
motor is easily controlled in speed and adjust- 
ment, and runs smoothly and without atten- 
tion. Directly under the commutator, upon 
which copper or preferably carbon brushes 
feed, is a large metal disk to prevent any 
minute particles from falling into the solu- 
tion. The platinum dish should rest upon: a sheet of 
platinum supported on an adjustable stand, in order 
that the dish may be quickly lowered to remove the 
anode. At the extreme right in the illustration we 
have a panel board with the necessary electrical in- 
struments for maintaining the proper electrical condi- 
tions for this character of work. In all reports upon 
electro-deposition it is necessary to state the current 
flow, the current density, the electrode tension, and 
temperature in addition to the character of the solu- 
tion, etc. This illustration is taken from the author’s 
series of articles upon “Experimental Electrochemistry,” 
appearing bi-weekly in the ScienTIFIC AMERICAN SupP- 
PLEMENT, where a more detailed account of electro- 
anaiysis is given, and where those interested in this 
subject may turn for certain recent laboratory data. 

———— ——+>+-e- +e _________. 
A HUGE ELECTRO-MAGNET FOR OPTICAL AND SURGICAL 
WORK. 

The greatly increased speed of mechanical tools 
which has been made possible by the introduction 
of the ‘new steel,’ and the resulting increase in the 
velocity of particles of steel which by chance may 
strike the eye, have caused oculists to look for electro- 
magnets of far greater attractive force than those 
heretofore constructed for this line of work. To meet 
this demand, at the request of Dr. F. M. Wilson, the 
oculist on the medical staff of the Bridgeport, Conn., 
General Hospital, the author of this article designed 
and assembled the 
electro-magnet illus- 
trated _. herewith, 
which, for the use of 
the profession, is 
probably the largest 
magnet thus far con- 
structed. 

On account of its 
great weight, it was 
not deemed advisable 
to make the instru- 
ment movable, as the 
necessary frame would 
occupy more space 
than could be given 
in a physician’s office. 
The vertical position 
has not -been found 
inconvenient, however, 
in actual use. The iron 
core of the magnet is 
four feet long and six 
inches in diameter. It 
is bolted to a base of 
oak, and its upper 
part is tapered so as 
to enable the oculist 
ts conveniently observe the patient’s eye with an oph- 
thalmoscope. The point of the tapered portion of the 
core unscrews, so that it may be treated antiseptically, 
and on this point is a brass piece carrying a small 
brass ring. The patient rests his face on this ring, 
which is of such a height that the eyelashes just touch 
the extremity of the conical point. The magnet re- 
quires 30 amperes at 110 volts to completely saturate 
the core, which is wound in two halves with 235 
pounds of No. 7 B. and S. gage copper wire wrapped 
with a special insulation of cartridge paper in place of 


Position of Patient When Remov- 
ing Steel from the Eye. 


A HUGE ELECTRO-MAGNET FOR OPTICAL AND SURGICAL WORK. 
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the usual cotton thread. The powerful lines of force 
of the magnet are illustrated in a measure by dropping 
iron filings on a piece of cardboard placed on its top. 
The filings build up in a pile, being held in place by the 
magnetic attraction as shown in one illustration. An- 
other picture shows how stray pieces of metal can be 
held against a person’s face when the back of his head 
is placed against the magnet. The third photograph 


illustrates the method of procedure followed in draw- 
ing a-piece of steel out of one’s eye. 
particularly useful 


The magnet is 
in diagnosing cases in which a 


AN EASILY-CONSTRUCTED ROTATING ANODE FOR RAPID ELECTRO- 


ANALYSIS, 


piece of metal is thought to have become lodged in 
the eye, but in which the oculist is not sure of it. By 
placing the eye of the:.patient above the magnet, as 
shown, and sending a smali current through its coils, 
the presence of a piece of steel will be immediately felt 
by the patient,. because of the magnet’s attraction for 
the steel. The magnet may be used in surgery in the 
same way. If a piece of steel or iron has been driven 
into any part of the body, its location: may be deter- 
mined: at once by simply approaching the magnetic 
field. Further, if the wound: is recent, the piece of 
metal immediately returns. by .the same course it en- 
tered’ without any surgical interference. 

In one instance a piece of a hammer head had been 
driven into the muscles of the upper arm, and in an- 
other case a piece of a cold chisel into. the forearm. 
In these two cases the surgeons advised no operations, 
trusting to the pieces working out of themselves; but 
the wounds became: infected and:the magnet was tried. 
The success of the method:was complete, the pieces of 
metal appearing immediately. onthe polar piece. Pes- 
sibly the operations on these were the first ever per- 
formed wherein a powerful electro-magnet had re- 
moved metallic pieces, if we except cases of the eye. 

Since then, at the Bridgeport hospital, pieces of 
steel have been removed from the hand. In one case 


. a chip of steel had been embedded in the palm of a 


man’s hand for a year and a half, and in another a 
piece had been in the back of the hand for seven years. 


Showing the Lines ef Magnetic 
Force*by Means of Iron Filings. 


Both were encysted, but they immediately appeared cn 
the magnet when the skin was slightly opened, a pro- 
tuberance caused by the magnetic attraction indicat- 
ing the locality. 

A broken sewing needle that caused much pain and 
produced considerable swelling was instantly re- 
moved from the palm ot a woman’s hand. These cases, 
all of which were successful, would make it seem that 
powerful electro-magnets could be of great use in mili- 
tary hospitals for the removal of pieces of shells and 
steel bullets. As in the above-mentioned cases, which 


its major axis in a horizontal plane. 


Pieces of Tron and Steel Held in 
Place by Magnetic Attraction. 
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were of recent occurrence, the particles made their 
exit through the same trauma by which they entered, 
there would no doubt be a similar result in gunshot 
wounds, surgical interference with its numerous dan- 
gers thus being avoided. 

Some further particulars regarding this magnet and 
the calculations involved in designing and building the 
same will be found in the current SUPPLEMENT. 


Fraud in Furs, 

As a people we are very fond of fraud. We don't 
much care for law, and we love to be fooled. 
In no line of commerce are we more regularly 
fooled and defrauded than in the retail fur 
trade. The ermine which my lady buys for 
the collar of her opera coat.cost her some dol- 
lars a skin. She may pay $1 for the black tip 
of the tail of a single ermine skin. The trap- 
per who caught the weasel from which came 
the ermine got, perhaps, ten cents for the 
skin; perhaps five; perhaps nothing. That is 
not so bad, and no one could object to a com- 
mercial transaction of that kind. A great 
many persons know that ermine is weasel. 
How many know that muskrat pulled and 
dyed is often sold as seal; that nutria simi- 
larly treated is sold as seal or beaver; that 
rabbit so treated is sold as seal or electric seal; 
that pulled and dyed otter is regularly sold as 
seal; that marmot dyed is sold as mink and 
sable; that fitch dyed is sold as sable, and rab- 
bit also scold as sable; that hare and muskrat 
are sold as mink or sable, and. white rabbit 
as ermine or chinchilla or fox; that goat is 
dyed and sold as bear; that many kinds of lamb are 
sold as Persian; that.skunk is called Alaska sable; 
that American ,sable is sold as Russian. crown sable; 
that monkey and lynx and dog and fox and polecat 
and muskrat and cat, and all sorts of different furs 
are sold under all sorts of high-sounding names; that 
white hairs are regularly inserted in fox skins and 
sometimes in sable skins? Surely not all of our read- 
ers were.advised as to these details. There is a vigi- 
lance committee appointed by the London Chamber of 
Commerce whose duty is io spread information against 
these trade frauds. We presume we need nothing of 
that sort in America, for here we don’t mind being 
fooled.—Field and Stream. 
8 

Another Patent Granted to Cornelius Vanderbilt. 

Letters patent have recently been granted to .Corne 
lius Vanderbilt. for an improved locomotive tender. 
The object of the.invention is to provide a simple and 
economical form of water-tank with a low water-intake 
and large capacity. to shorten the length of the tank 
without increasing its height, and.to improve the con: 
struction of the fuel-hood. 

The water-tank is eliiptical in cross-section and has 
This shape was 
chosen because such a tank has a larger capacity than 
a circular one of equal height, and because its’ center 
of gravity is lower than that of a circular tank of 
equal capacity. To prevent the water from rushing 
from one end to the 
other on starting and 
stopping, a series of 
bafile-plates is pro- 
vided extending to- 
ward the center from 
the top and bottom of 
the tank. The lower 
plates are provided 
with suitable  open- 
ings for the passage of 
the water. The tank is 
interiorly braced by 
angle-iron stiffening 
members riveted to 
the shell and extend- 
ing entirely around it. 


The _ bafile-plates are 
secured to these 
braces. 


The rear wall of the 
coal-hood is in effect a 
continuation of the 
end of the tank. The 
hood is provided with 
side-walls, a distance 
apart equal to the 
major axis of the 
cross-section of the tank. The rear end has sliding 
doors with. handles. In front of it is a platform on 
which the fireman may stand. 

The underframing of this car consists primarily of 
two longitudinal draft-sills which are connected di- 
rectly to the shell of the water-tank, and which have 
mounted between them ordinary draft-rigging. 

—__—_—_ +20+ » 

In the earlier forms of the Laval steam turbines, a 
5-horse-power motor, with a diameter of 12 centimeters, 
made about 30,000 revolutions per minute. 
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ROCKY MOUNTAIN AVALANCHES, 
BY DAY ALLEN WILLEY. 

While avalanches or _ snow- 
slides frequently occur in the 
Rocky Mountain region, and 
many of them are of-great mag- 
nitude, what is known as the San 
Juan district in southwestern 
Colorado is especially notable 
for these movements, owing to 
the formation of the ranges. 
Several of the peaks are over 
13,000 feet in height, and the 
conditions are especially favor- 
able for the motion of the snow, 
as the mountain sides are deeply 
cut with gulches, which form 
numerous routes. Consequently, 
not only in winter, but during 
the spring, miners and others 
working on the slopes of the 
mountains are obliged to be con- 
tinually on the lookout, for fre- 
quently without warning an ava- 
lJanche will descend -with such 


Mining Plant in the Outskirts of Telluride, Colo, Where One of the Most Destructive 
Slides Occurred. 


How the Forest Was Denuded by the Slide. 
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force as to carry with it large 
forest trees and bowlders, attain- 
ing such a velocity that it de- 
stroys everything in its path. 
Some of the avalanches have 
carried a bank of snow over 100 
feet in depth into the valleys 
which they penetrate, the snow 
bed covering several acres. 
Despite the caution exercised 
by the people on the mountain 
side, many fatalities have oc- 
curred, especialiy in the Telluride 
mining district, which is located 
in the San Juan region. The worst 
disaster thus far recorded oc- 
curred when a settlement in the 
vicinity of the Liberty Bell mine 
was struck. All the buildings in 
the path of the avalanche were 
destroyed. The wing of one of 
the mine buildings was torn 
away, and two engineers were 
buried in the snow. A party 


View of One of the Buildings Partly Wreckea. (Continued on page 166.) 
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The Avalanche That Wrecked the Mining Shaft. At 
Several Points the Snow Was Over 100 Feet Deep. 


Scene in the Valley After the Slide. 
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ANTIQUE WATCHES OF THE FAMOUS MARFELS 
COLLECTION. 


BY CHARLES A. BRASSLER. 

Perhaps the most wonderful collection of antique 
watches is the property of Carl Marfels, of Berlin. 
It includes only handsome specimens of great artistic 
value which have been culled from thousands of an- 
tique pieces. 

Thanks to his great perseverance, Mr. Marfels suc- 
ceeded in gathering a collection unique of its kind, 
consisting of superb specimens of the chronometric 
art from its inception to the eighteenth century. True, 
these watches are not time-pieces of great precision. 
Everybody knows that precision in watches dates only 
from the nineteenth century.’ The handsome works, 
however, present all the perfection that could be ex- 
pected of their makers, and they are in every way 
worthy of the wonderful and artistically-worked cases 
in which they are 
inclosed. 

While great 
progress has been 
made latterly in 
endowing watch- 
es with remark- 
able accuracy, it 
may truly be said 
that the artistic 
skill reached in 
t he _— sixteenth, 
seventeenth, and 
eighteenth centu- 
ries in the deco- 
ration of the 
cases, dials, and 
cocks cannot be 
excelled. Thus we 
meet engraved 
watch cases and 
dials from the 
eighteenth centu- 
ry which fill the 
art lover with 
boundless admira- 
tion. Enamel 
paintings have 
been preserved 
from the _ seven- 
teenth century 
which could not 
be produced = at 
the present time 
in such _ perfec- 
tion. Think of 
the goldsmithing 
work in _ the 
watches of the 
seventeenth and 
eighteenth ceniu- 
ries, the precious 
stone embellish- 
ments, the chas- 
ing, repoussé work, 
the application of 
four-colored gold, 
the vernis Mar- 
tin, filigree work. 

The accom- 
panying illustra- 
tions cannot even 
faintly reproduce 
the beauty of the 
originals, as they 
lack the gorgeous 
colors of the en- 


*Cenknnt 


amel and the 
sparkle of- the 
precious stones 


which can only be 
indicated in black 
and white, nor do 
they give ar ade- 
quate idea of the 
fineness of the en- 
graved and 
pierced work. Still, they may serve to show the reader 
the high degree of perfection attained by the decora- 
tive arts in former centuries. 

It is to be hoped that this beautiful collection, if it 
should ever be on the market, through death or other- 
wise, will be acquired by one of our art lovers or 
museums, and thus, like so many other charming 
works of art, ultimately come to America, where it is 
certain to be admired and appreciated as much as 
anywhere in the world. 

As is well known, Peter Henlein, of Nuremberg 
(about 1500), is now generally credited with the in- 
vention of the portable watch, and a movement is on 
foot to erect a monument to the memory of this in- 
genious locksmith in his native city. 

The earliest watches were naturally rather crude; 
this is shown by the few specimens still in existence 
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(see Figs. 1 and 2). They were circular in shape (not 
oval or egg-shaped), and entirely made of iron. In 
place of. the round balance we find a straight one 
called “‘foliot.” Like almost all watches up to the year 
1790, they were provided with the verge escapement. 
The hair spring is, of course, absent; it was not in- 
vented till 150 years later. In order te btain a 
tolerably uniform rate an upright hog’s stle (the 
dot at which the arrow a in Fig. 2 points indicates 
where the bristle is situated) was used against which 
the foliot strikes. The uneven traction of the spring 
they endeavored to prevent by means of a brake. 
Great accuracy was not aimed at, which is shown by 
the fact that the oldest watches with very few excep- 
tions up to about the year 1700, indicated only the 
hours, the minute hand being entirely absent. 

While the first watches were rather crude, we see, 
only 20 or 30 years after their invention, works that 


1.—Early cyhndrical watch ; 2.—Foliot and hog’s bristle of cylindrical watch ; 3.—A richly-worked bronze watch ; 4.—Egg watch ; 4a.—Side view of egg watch ; 5.—Silver 
cross watch, Amsterdam, 1650; 6.—Egg watch, Amsterdam, 1650; 7.—Gold-enameled egg watch, 1600; 8.—Engraved egg watch, indicating week, date and phase 
of moon; 9.—Smallest of old watches (9 mm. or 0,354 inch in diameter); 10 and 10a.—Engraved watch made by Gamod, 1640 ; 11.—Watch with 
religious scenes, 1700; 12.--Watch set with pearls and inclosing a music box ; 13.—Watch made by Albery, London, 1800; 14.— 
Gold box containing a bonbonniére and a wren that chirps ; 15.—Tulip watch of gold, inlaid with pearls, 1800 ; 
16.—Mandolin watch with filigree work ; 17.—Rock crystal watch with engraved dial, in 
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may almost be termed technically perfect. The iron 
plates and wheels had given place to finely gilt brass 
ones. The pinions are of steel and polished, the cocks 
artistically engraved, and the pillars neatly turned. 

Greater precision was obtained when about the year 
1660 the hair spring was invented by Dr. Hooke (and 
also, but entirely independent of the latter, by Huy- 
ghens). This opened the way for the introduction 
of the minute hand, which we meet quite generally 
around the year 1700. Some of the oldest watches 
were already furnished with a striking mechanism. 
About the year 1600 there were watches with alarm 
made, and in 1691 Barlowe, an Englishman, introduced 
the repeating watch. 

The invention of the fusee is also quite old. The 
Marfels collection contains a table clock with spring 
and fusee dating from 1509. 
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Toward the year 1800 we meet for the first time the 
seconds hand in verge as well as cylinder watches. 
The cylinder escapement is known to be quite old; 
for it was originated as far back as 1710, but was 
not generally adopted until about 1840. The lever 
escapement, the one used in the majority of our 
American watches of the present time, was invented 
about 1765 by Thomas Mudge. No lesser artist than 
Pierre le Roy is the originator of the duplex escape- 
ment, which was contrived by him already in 1748, 
but like the cylinder escapement was not introduced 
until a whole century had elapsed. 

A few remarks regarding the traits by which the 
age of watches may be determined will doubtless 
prove of interest. It is now definitely known that the 
egg-shaped watch is not the oldest form, as was for- 
merly supposed. They are not met with till the mid- 
dle of the sixteenth century; most of them date back 
to the period 
around 1600. En- 
amel painting in 
colors was _ in- 
vented in 1632, 
hence there were 
no watches decor- 
ated with enamel 
till that time. As 
stated before, the 
balance spring 
was invented as 
far back as 1658, 
but only rarely 
employed, and did 
not become more 
general until 
about 16909. 
Watches with 
striking mechan 
ism were alroacy 
carried in the six- 
teenth century, 
but repeaters were 
not invented be- 
fore 1691, and 
only became fre- 
quent about 1720; 
while alarm 
watches were used 
as far back as in 
1600. The min- 
ute hand was in- 
troduced only 
with the use of 
the balance 
spring, hence it is 
not met with in 
watches of older 
construction than 
the close of the 
seventeenth  cen- 
tury. The cylin- 
der escapement, 
though invented 
in 1710, is only 
found in isolated 
cases in the eigh- 
teenth century; 
almost all pocket 
watches till the 
beginning of the 
nineteenth cen- 
tury had _ verge 
eseapements. 
Watches with 
chased cases do 
not’ occur before 
the beginning of 
the eighteenth 
century; most of 
them date from 
the period about 
1750. Decoration 
four - colored 

gold (quatre cou- 

Zeurs) is not 
found before the year 1770. The gong is first used about 
1800. Movable figures on the dials, figures that beat 
upon bells, millwheels, etc., do not occur before 1790, 
musical watches not till about 1800, nor were there any 
watches ‘set with pearls before that period. Pocket timc- 
pieces having the form of mandolins, harps, enameled 
shells, tulips, flasks, balloons, finger rings, and similar 
objects generally fall in the period from 1800 to 1820. 
Pierced cases, usually decorated with foliage and 
animal’ figures, date mostly from the time 1670 to 
1720. Rock-crystal cases usually date from 1550 to 
1650. Watches with stone cases, agate, jasper, as well 
as those decorated with precious stones, genera ly date 
from the eighteenth century. The very flat cylinder 
watches, generally with a pin for winding, were made 
around 1840. The earliest watches were cylindrical 
in shape, From the year 1550 to 1680 they were made 
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flatter. With the adoption of the balance spring about 
1690, the watches became very thick, almost spherical, 
till they were made flatter again around 1770, to reach 
toward the year.1800 the thickness of the present 
watch. 

A few words respecting the value of old watches 
may not be amiss. Valuable are all watches whose 
cases and dials are artistically decorated, the essential 
and prime condition, however, being that the cases 
are eminently handsome and well preserved. The 
state of preservation of the works is of no importance 
whatever, but that of the case and dial is so much 
more vital. All watches of the very oidest types (with 
iron works) are also valuable, as well as all egg 
watches, watches with finely pierced or handsomely 
chased cases that show no wear, gold enamel watches, 
which are enameled inside and outside, and all watches 
in general. that are handsomely decorated in any 
respect. 

The following are, on the other hand, valueless or 
almost so: Chased watches whose figures are worn 
off; watches with painted tombac cases (copper 
enamels); watches with cases decorated with gold 
in four colors unless very beautifully executed and 
well preserved; watches with enamel-painted dials 
(enameled on copper); enameled watches which are 
much damaged; all watches which are devoid of any 
artistic decoration, hence silver and gold watches with 
plain cases and unadorned dials, no matter of what 
description the works may be. 

In Fig. 1 is shown a cylindrical watch from the 
earliest time of watchmaking. The work is entirely of 
iron, with the so-called foliot (Fig. 2) and hog’s 
bristle (see arrow a, which shows the dot marking 
the spot where bristle is) in place of a balance. The 
case is of bronze in charming chased work, a master- 
piece of the sixteenth century. 

A beautiful specimen handed down from the same 
century is the bronze case in wonderful pierced work 
depicted in Fig. 3. There are on its periphery four 
openwork rows of inscriptions and devices, such as: 
“Hingeht die Zeit, herkompt der Tod, 0 Mensch thue 
Buss und fiirchte Gott,” etc,, as well as one in Greek. 

Highly interesting is the little egg watch shown in 
Fig. 4. It has a handsomely enameled dial, which on 
the back shows in raised enameled work St. George 
with the dragon. The sides of the case bear the in- 
scription of the Order of the Garter: ‘“Honi soit qui 
mal y pense.” (See Fig. 4a.) At the Spitzer auction 
this gem of the goldsmith’s art brought 21,500 francs 
(No. 2,711 in the catalogue of the auction). Signed 
N. Vallin; time about 1600. 

Fig. 5 shows us a silver cross watch with fine open- 
work case, depicting hunting scenes, remarkable for its 
rare work. Signed Carl Bauer, Amsterdam; time 
about 1650. 

An egg watch in a finely-engraved silver case, partly 
gilt, is represented. in Fig. 6. Signed Jacop Ducimin, 
Amsterdam. From the Spitzer collection. Time about 
1650. 

In Fig..7 we :see a gold-enameled egg watch. It 
dates from about 1600. 

A veritable chef @cuvre of the engraver’s art, an 
egg watch in a silver-gilt case, indicating the day of 
the week, date, phase of the moon, zodiac, and age of 
the moon, is depicted in Fig. 8. The plates are superb- 
ly engraved. It belongs to the time around 1&50. 

The smallest watch of former centuries appears in 
Fig. 9; its diameter is nine millimeters. It has a 
gold enameled case and dial. This unique specimen 
is a product of the middle of the seventeenth century. 

Notable among the gold-enameled watches in this 
collection is the one.shown in Fig. 10, from the period 
of Louis XIII., with representations from the story 
of Anthony and Cleopatra on the inside and the out- 
side of the case (Fig. 10a). This watch was made by 
C. Gamod at Paris about 1640. Another gold-enameled 
watch, likewise an excellent piece, shows scenes of the 
Madonna, etc. (Fig. 11); from the period around 1700. 

Still another large gold-enameled watch is set with 
pearls and contains a music box playing on bells (Fig. 
12). The back is decorated .with lions and swans 
belching forth water (in operation); the inner rim 
charmingly engraved and pierced. A unique work of 
the first class from 1790. 

Fig. 13 represents a gold watch, set with pearls, in 
translucent enamel. Signed Albery, London; time 
1800. 

Very odd is a gold box, the lower part of which 
serves as a bonbonniére, while the upper part, exe- 
cuted in the form of a watch, contains a willow- 
wren chirping a melody, with the corresponding mo- 
tion of the beak, flapping its wings, and moving in a 
lively manner (Fig. 14). The whole is finely enameled 
and dates from about 1790. 

Other odd shapes are shown in Figs. 15 and 16. The 
former is a tulip of gold inlaid with pearls and 
enameled (about 1800), while the latter is a gold 
watch in the form of a mandolin, in filigree work, set 
with pearls, from about the same period. 

As want of space prevents me from illustrating all 
of the interesting ninety-odd pieces of the collection, 
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I will close by presenting in Fig. 17 a rock-crystal 
watch with handsomely engraved dial. This watch 
was made around 1650, and once formed part of the 
Spitzer collection. 


ROCKY MOUNTAIN AVALANCHES, 

(Continued from page 164.) 
of miners started to rescue the engineers when another 
avalanche descended, burying nearly twenty of the res- 
cuers. In all no less than six masses of snow came 
down the slope during that day, and the bodies of the 
victims were not recovered until several months after- 
ward. The snow was so deep that portions of the ava- 
lanche remained in the valley until late in the summer. 
A few days later the San Juan mine situated near the 
Liberty Bell was literally overwhelmed by an ava- 
lanche. A number of incidents have occurred in the 
San Juan district and other parts of Colorado which 
strikingly indicate the force of the snow movement. 
In one instance a gang of railroad men on the Colo- 
rado & Northwestern line were removing the snow 
from the track at a point near Long’s Peak. Here the 
railway was built at an elevation of about 10,000 feet, 
tut the mountain extends over a thousand feet above 
it. A rotary snow plow pushed by two locomotives, each 
weighing over fifty tons, was employed to clear the 
track, when a slide came down, of such dimensions 
that one of the locomotives was lifted from the rails, 
torn away from the other engine and carried nearly 
500 feet down the slope with two of the men, who were 
killed. 

Usually the mass of snow descends early in the 
spring, when the rays of the sun have weakened it suf- 
ficiently to create a movement. As soon as spring ap- 
proaches, the townspeople carefully note the appear- 
ance of the dangerous snow fields and prepare for their 
descent, which is usually in one direction. When the 
Denver & Rio Grande Railroad was constructed to Tel- 
luride, the engineers learned of the yearly snow slide 
and surveyed a route which they thought would prevent 
it from endangering the track. The first spring after 
the road was completed, however, for some unknown 
reason the avalanche took a different course, striking 
the railroad with such force that no less than twenty- 
five loaded freight cars were thrown down the moun- 
tainside and destroyed. Fortunately the avalanches in 
Telluride have been made the subject of a special study 
by one of its residents, Dr. J. Q. Allen, who has ob- 
tained much valuable data as to their cause and effect. 
Dr. Allen had an opportunity to observe the first ava- 
lanches that damaged the Liberty Bell mine. His state- 
ment, which follows, is of special interest: 

“The first slide at the Liberty Bell mine ran at least 
one mile. The snow was left 25 feet deep in the gulch, 
and probably much more than that in places, possibly 
a maximum depth of 40 feet. There was no mass of 
ice in the slide, only snow, solidly packed by the im 
pact of the moving mass. The vertical distance which 
this slide descended was fully 3,000 feet. The slides 
all started above timber line, at an altitude of from 
12,000 to 13,000 feet. The first 1,000 feet of the course 
of the slide referred to was at an angle of about 4 deg., 
the next 500 feet, 20 deg., and the balance of the way 
about 15 deg. from horizontal. Of course, the upper 
part of the range is much steeper than this, in places 
almost perpendicular; but the snow does not accumu- 
late to any extent on such a steep surface, merely strik- 
ing against the wall of rock and falling down to where 
it can stick to the surface until it accumulates to great 
depth. The current of air produced by an avalanche 
is often something terrific. The swiftly-moving mass 
of snow creates an air pressure in front and a partial 
vacuum behind, producing currents strong enough to 
destroy buildings untouched by the snow. The differ- 
ence in air pressure within and outside of a building 
is sometimes sufficient to actually blow the structure to 
pieces. Of course, avalanches usually run in well- 
beaten tracks; but occasionally the wind will so drift 
the snow as to throw the slide out of the regular 
course. This explains why we often see a slide cutting 
down through timber, which is evidence in itself that 
no slide has run there for many years before. The 
causes which operate to start the slide are various. 
When a heavy fall of snow has taken place early in 
the winter, as soon as it is heavy enough it will move 
regardless of the time of day or of any other influence. 
Slides that occur in the month of April are usually 
caused by the heat from the sun. Where a large field 
has accumulated high up on the side of a mountain, 
and has been frozen to the earth, it will remain until 
the heat of the sun loosens it from the bottom. In 
our locality these slides usually start about four 
o’clock in the afternoon. In loose, freshly-fallen snow, 
very little force is needed to start a big slide. The 
firing of a gun or a sudden gust of wind may be suffi- 
cient. If a small bunch of snow, no larger than an 
orange, drops from a little cliff and starts rolling down 
the side of the mountain, it may enlarge rapidly enough 
to start an immense avalanche.” 

Dr. Allen has made measurements of forest trees 
which have been cut down at the base by the force of 
the moving snow and found that many of them ranged 
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from 15 to 18 inches in diameter; yet, as the photo- 
graphs show, they were reduced to a mass of debris, 
and in many instances the trunks: were stripped of 
their branches. Dr. Allen has personally had several 
thrilling experiences with snow slides in Colorado and 
was one of those who escaped in the Liberty Bell dis- 
aster. His account of his experience contains some 
valuable data and is here given: 

“My first experience with a slide was at Creede, Col. 
I, with three other men, was on the side of a mountain 
looking at some mining property. We were above tim- 
ber line and about half way from the bottom of the 
gulch to the top of the mountain. I did not think at 
the time of danger, as the snow where we were was 
only about 18 inches deep. The field suddenly cracked 
and the snow below us moved down a foot or two. This 
took away the support of an immense mass of snow 
above us, where it had blown over the top of the ridge 
to a depth of 15 or 20 feet. It broke at the crest of 
the ridge, and all of the snow on our side of the moun- 
tain came rushing down upon us. The mountain curved 
around us in a circular manner and the width of the 
slide was more than 1,000 feet, we being about in the 
center. I glanced up, on hearing the snow break, and, 
acling upon my first impulse, turned my back to the 
avalanche. It struck me first on the legs, and I sprang 
into the air as high as I could. The mass passed under 
me, and by the terrific rush of the snow I was kept on 
the top all the way down into the gulch, about 500 
feet. I was the only one free, and proceeded to dig the 
others out. As the snow frequently packs after run- 
ning, almost to the consistency of ice, this was no easy 
matter. The man next to me was buried in a perpen- 
dicular position, with only his hair visible. I had to 
free his body down to the ankles before I could pull 
him out. The last man reached was dead when extri- 
cated.. The rest of us escaped with slight bruises. It 
was the next July before articles we lost were found. 
When the Liberty Bell disaster occurred, I was con- 
ducting a hospital for the mining companies. Receiv- 
ing news of the first slide, I went to the mine, finding 
several men who were severely injured. After attend- 
ing them, I sent them down to the hospital. About 
eleven o’clock the second slide came down in the 
track of the first slide, starting a little to one side, and 
burying several of those in the gulch searching for the 
dead and injured of the first slide. We then decided to 
leave the locality, taking the injured with us. After 
passing over the next ridge and on coming down into 
the gulch beyond, the third slide came down. This slide 
ran almost a mile. I was the last man in the proces- 
sion. A heavy snow storm prevailed, so that we could 
see only a few feet, but as I knew we were about to 
cross the old track of a slide I kept listening. Pres- 
ently I heard the breaking of timbers far up the side 
of the mountain. This could be distinctly heard above 
the roar of the storm. Turning my horse, I ran him 
up the trail just in time to escape the main body of 
the slide. I was caught on its edge, however, carried 
off the trail with my horse and tossed, as by a wave, 
on the side of the mountain, where the slide made a 
turn. Four of us were struck by this slide, and all 
were killed but myself. In all twenty-three men were 
killed at this place by slides that day.” 

—————_____—_ > +-¢ +> <a —_~ 
Method of Making Violins, 

Many theories have been advanced by the experts of 
our day to explain why the violins of the famous old 
masters so far excel the best products of modern work- 
shops. One of these theories is to build the instrument 
in such a manner that not only the strings, but the 
body itself shall be under tension. While many inven- 
tors have attempted to put this theory into practice, it 
appears that but one of them has succeeded. Mr. 
Louis H. Hall, of Hartford, Conn., who was granted a 
patent covering his construction in 1900, has according 
to many experts solved the problem. Briefly, Mr. 
Hall’s method consists of cutting the upper and lower 
tables so that they do not quite fit upon the blocks, and 
then to force them into proper position under great 
pressure, thereby putting the required tensile strain 
into the body. 

Dr. T. Lamb Phipson, the well-known English expert, 
has declared the violin thus constructed the equal of 
many of the finest instruments of Joseph Guarnerius. 
Arthur Broadley, another world-famed English expert 
and player, has unqualifiedly recommended the instru- 
ment. The great virtuoso Ysaye has expressed his in- 
terest in the violin, and will procure an example of 
Mr. Hall’s work. 

Ce a cela lia ee 
Death of Alphonse Chassepot, 

Alphonse Chassepot, inventor of the famous Chasse- 
pot gun, is dead. He was the son of an armorer, of 
Mutzig, and followed his father’s trade, entering the 
French state factories and being transferred to Paris 
in 1858, where he soon became head of the establish- 
ment. He studied the Prussian rifle and perfected it, 
giving his name to the new weapon, which was first 
used in Italy against the Garibaldians. It has since 
been abandoned for a more perfect style of rifle. Chasse- 
pot received the cross of the Legion of Honor in 1866, 
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THE QUEEREST OF CREATURES.--II. 
BY J. CARTER BEARD. 
(Continued from page 11, January 7.) 

Among the puzzling adaptive resemblances of le 
murs to animals quite low in the scale of animated 
existence, few, perhaps, are more curious and interest- 
ing than those developed by the Lemurid called by 
the well-known naturalist Cuming the 
Malmag (Tarsius spectrum), which in its 
adaptation to the exclusively arboreal life 
common to all but one species only of the 
Lemuroide has achieved a most singu- 
lar approach in form and in habit to a 
tree toad. 

The absence of any perceptible neck, 
the short body shaped like a lemon, the 
grotesquely elongated hind legs and slen- 
der ankles of the creature, peculiarities 
it shares with the batrachian, form an 
adaptive parallelism that is completed 
by the button-like pads at the ends of its 
long fingers and toes, in form and func- 
tion apparently answering to those which 
enable the tree toad to cling securely to 
the upright trunk of a tree or even to the 
under side of a projecting bough. The 
lemurs are the oniy mammals now exist- 
ing that possess such peculiarly-formed 
digits. 

Indeed, it may well be believed that 
were it not for its long tail and its ears, 
and the fact that it is covered with fur, 
it might, as it hops about in its leafly re- 
treats, be easily mistaken for a specimen 
of some very large species of Hylide. 
This curious little creature can now be 
considered as having been adopted by 
Uncle Sam, and of making one among the 
many odd specimens of living beings 
lately added to our fauna, for it is an in- 
habitant, among other places, of the Phil- 
ippine Islands. 

But the Lemuroidse have taken ideas 
and suggestions from the bird as well as 
from the reptile and from the batrachian. 

There are several species of trim, very 
pretty, very active, and very clever little 
lemurs called Cheirogales, which build 
their nests, not at all like those of squir- 
rels, mice, or other so-called nest-building 
mammals, but nests in every way resem- 
bling those of birds, constructed of small, 
flexible twigs, leaves, and tendrils, with a 
depression in the center in which, upon 
a bed of soft hair, are born their naked nestlings, 
that are fed, protected, and cared for exactly as are 
those of birds, until old enough to venture out into 
the world to seek their own fortunes. The smallest 
of these dainty little creatures is called by the French 
le rat de Madagascar, a name that certainly cannot be 
said to do them justice. They might with more pro- 
priety be called jeweled-eyed lemurs, for they have 
probably the most resplendent eyes of any living mam- 
mal; the tapetum is so large and reflects so much 
light in the dusk, that the cheirogale appears to pos- 
sess a pair of magnificent opals for organs of vision. 

They are interesting also because of the peculiar 
habit they indulge in of 
sleeping through the hot- 
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The little animals are but four inches long, but their 
tails are fully two inches longer than their bodies. 
The character of dentition, usually of such specific 
and distinctly defined methods of arrangement in 
mammals as to form a reliable basis upon which to 
build a judgment of.-family, genera, and species, is 
among the Lemurids very erratic. 


One member of the 


A WANTIBO (PERIODICTICUS CALABARENSIS). 


group, for instance Chyromys Madagascariensis, the 
aye-aye, exhibits exactly the dentition properly be- 
longing to the order of gnawers, the rodents, and on 
account of this peculiarity was placed by Buffon 
among the jerboas or jumping mice; by Cuvier among 
the squirrels (although he afterward spoke of it as 
a doubtful animal); and by zoologists generally up to 
the time of Owen, among rats and beavers as an unde 
niable rodent. Its physical structure, however, apart 
from its adult dentition, proves it to be a lemur which 
has appropriated an adaptive suggestion from another 
order of mammals. The grotesque and excessive spe- 
cializations exhibited by the Lemuroide are far too 
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numerous to be indicated here; to do justice to these, 
and to describe the strange habits of the different mem- 
bers of the group, although so little is yet known of 
many species, would require a volume which, if prop- 
erly written, could not fail to prove a most interesting 
one. Every peculiarity of every species has a meaning 
and a history of its own, which if justly worked out 
might go far to determine the inter-rela- 
tion of laws by which the same environ- 
ment has produced such widely varying 
results. 

Whatever the nature of the force that, 
working so differently in different mem- 
bers of the lemuroid group of anima!s, 
adapts them all so completely and so per- 
fectly to the same surroundings, the 
trend of the progress made is surely, how- 
ever slowly, toward the final destruction 
of the order; for specializations, in pro- 
portion to the extent to which they are 
carried, unfit the animals specialized to 
survive changes of environment, of cli- 
mate, food supply, means of escape from 
dangerous enemies, and disease-breeding 
conditions, often too subtle to be defined. 

While the lemur, at the foot of the or- 
der of Primates, has been the most plastic 
of the three groups of mammals which 
constitute it in yielding to this force, im- 
pelling toward extreme _ specialization, 
man has of all mammals most stubborn- 
ly and successfully resisted it, and has in 
consequence become the most cosmopoli- 
tan of animals. 

Much difficulty, up to the present cay 
has been experienced in obtaining liv ~ 
specimens of the Lemurids, but the s! 
ation since the protectorate established i, 
France over Madagascar and the incur 
sion of scientific naturalists into the wi.d- 
er parts of Asia and Africa, no longer 
presents the insurmountable otstaclcs 
which formerly attended any attempt to 
study the rarer species. Specimens are 
obtained, and the untiring energy of Mr. 
W. T. Hornaday, seconded by his col- 
leagues, has already succeeded in placing 
a number of these curious animals on ex- 
hibition, which, notwithstanding their 
somnolence, are well worth a visit to the 
New York Zoological Park or to other 
collections of living animals in other cit- 
ies where they are to be found. Lemurs 
are well worth the careful attention that 
is now being given them, both with respect to their 
physical structure and their habits. 

If the theory of evolution is accepted, it cannot fail 
to convince the student that we have in this order 
of animals survivals of extremely ancient types of 
mammals—types, it is interesting to believe, very 
nearly akin to those from which have arisen all exist- 
ing families of the order of Primates, which as the 
reader may remind himself, includes man as well as 
monkey. 

—_ oO 
A Prehistoric Cave Dwelling. 
A prehistoric cave dwelling has recently been dis- 
covered near Winznau, on 
Lake Lucerne, in Switzer- 


test and driest of the sum- 
mer months, as many of 
the mammals in colder cli- 
mates hibernate in the 
winter. It is rather re- 
markable too that they 
seem to have hit upon the 
same expedient to lay up a 
store of nutriment, to be 
drawn upon when = re- 
quired, as the Syrian 
sheep (Ovis aries steatopy- 
ga) at the base of their 
tails. 

Domestication has ren- 
dered the fat tails of the 
sheep of use to their mas- 
ters only, but the fat- 
tailed cheirogales depend 
entirely upon their caudal 
appendages for sustenance 
during their long summer 
Tast. They sleep in their 
nests, and as they retire to 
them to begin their estiva- 
tion, the bases of their 
long tails are swollen and 
bulbous; but when they 
leave their nests at the be- 
ginning of the rainy season 
in Madagascar, they are, 
both tail and body, emaci- 
ated to the last degree. 
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land. The entrance to this 
cavern has been blocked 
for ages by the accumula- 
tion of falling rocks and 
earth. Its existence being 
known, a party of anti- 
quarians had the entrance 
passage into the cavern 
cleared of obstructions, 
and a grotto or series of 
caves, dating to the Stone 
period, was laid bare. A 
fine collection of stone im- 
plements, including 
knives, ax-heads, ana 
spears, gigantic shells 
rudely ornamented, evi- 
dently drinking vessels 
and dishes, was discovered. 
In one chamber of the cav- 
ern the explorers found 
the remains of the bones 
of many extinct animals; 
while one section of the 
cave, which is believed to 
have been the dwelling of 
an important family in 
the Stone age, had evident- 
ly served as a workshop 
for the stonecutters, for 
here were found many 
stones in the process of be- 
ing shaped intoimplements. 
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AN IMPROVED HAY RACK. 

A number of attempts have been made to 
devise a hay rack which can be fully loaded 
from a mechanical loader without requiring 
that the hay be pitched manually from the 
loading end to the other. The hay rack 
illustrated in the accompanying engraving 
is arranged to effect this result in a very 
convenient and simple manner. It comprises 
a main frame, formed with boards running 
longitudinally along each side, and a mov- 
able platform mounted on rollers, A, which 
travel on these boards. At the rear or load- 
ing end of the hay rack is a vertical abut- 
ment attached to the main or stationary 
frame, and at the other end is a similar 
abutment attached to the movable frame. 
Supported on the central post of this abut- 
ment is a windlass, from which a cable 
passes under a pulley, C, to the front of the 
hay rack, where it is secured to a bracket 
mounted on the main frame. By winding 
up this rope the movable platform may be 
drawn to the front of the hay rack. The pulley re- 
ferred to is mounted in a swinging bracket, which is 
pivoted to the movable frame. A projection on this 
bracket is adapted to normally engage one of the cross- 
bars of the main frame, to prevent the platform from 
moving forward. But when the windlass is operated. 
the frame is first drawn up until the crossbars are 
cleared, after which the forward movement of the 
platform begins. In use the platform is moved to the 
rear of the rack, and as soon as the space between the 
abutments is filled the platform is moved forward, 
carrying the hay with it, and thus opening a space for 
further loading. A step is provided on the moving 
platform for the operator to stand on. The windlass 
is mounted on a frame which can be attached to the 
forward abutment at any point suited to the conven- 
ience of the operator. Mr. John A. Beierschmitt, of 
Fairbank, Iowa, is the inventor of this improved hay 
rack. 

> + + oe 
A SIMPLE CAR FENDER. 

The car fender which we illustrate in the accompany- 
ing engraving is a very simple 
contrivance, which may be read- 
ily applied to a car of ordinary 
construction. The connection be- 
tween the car and fender is such 
that the latter may be quickly de- 
tached from one end of the car 
and attached to the other end 
when desired. The fender is also 
so arranged that its forward end 
will be normally held a consider- 
able distance above the street sur- 
face, but upon striking a person 
or other obstruction it will quick- 
ly fall to safety position. The 
hangers on which the fender is 
supported are each formed with 
two hook members, and between these the side bars 
of the fender pass. The hook members are each formed 
with two sockets or recesses, one above the other, 
adapted to receive the top cross-bar of the fender. 
Normally, this bar is supported in the upper recesses, 
as shown in the iilustration, and the forward end of 
the fender is held clear of the street by a pair of lock- 
ing arms, which engage a plate secured to the under 
side of the car platform. A hook member on this plate 
prevents the fender from being moved forward, but 
by pressing the fender back the locking arms can be 
disengaged from the plate and the fender removed. 
When the fender encounters an obstruction, it will 
thus move back, and the top kar will fall into the 


A SIMPLE CAR FENDER. 


Scientific American 


a 
in a il oT. ii 


DETAILS OF THE LOCKING DEVICE. 


lower recess, permitting the forward end of the fen- 
der to drop to the track, on which it will be supported 
by rollers. In this position it is obvious that a person 
struck by the fender may fall therein without danger 
of injury. Mr. Louis A. Bechtel, Jr., of Benwood, 
West Virginia (P. O. box 134), is the inventor of this 
improved fender. 
~ + 0 
A NEW TYPE OF ELECTRIC COUPE. 
Our illustration shows a new type of electric coupé 


A NOVEL GRAVITY RAILWAY SYSTEM. 


invented by W. H. Douglas, of Belleville, N. J., and 
which is now being built by Healy & Co., well-known 
carriage builders of New York. The machine has two 
novelties, namely, steering and driving by the front 
wheels and a new form of steering gear. As the pic- 
ture shows, the motors are suspended from the front 
axle and drive, through universal joints, the pinions 
which work within the in- 
ternal gear rings attached to 
the wheels. The rings con- 
taining the internal gear teeth 
are mounted within the outer 
rings, which are attached to 
the wheels. The gear rings 
are arranged to transmit mo- 
tion received from the pinion 
through coiled springs to 
the outer rings. This flexible 
connection makes the vehicle 
start very easily and makes 
the stripping of a pinion al- 
most an impossibility. The 
new form of steering gear em- 
ployed consists of two verti- 
cal screw-threaded shafts 
connected together by spur 
gears. One of these shafts is 
extended upward to form the 
steering column on which is 
mounted the steering wheel. 
Mounted on the screw-thread- 
ed shafts are two nuts, one of 
which rises, and the other of 
which descends when _ the 
steering wheel is turned. This 
motion. is used to move an 
inverted L-shaped lever piv- 
oted on the nut on the steer- 
ing column and having its 
shorter, or horizontal, leg 
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slotted near the end to fit over a pin on 
the nut of the shorter shaft. The long verti- 
cal arm of the inverted L-shaped lever is 
connected to the lever arm on the steering 
knuckle. This arrangement is absolutely ir- 
reversible and will always stay where set. 
—— > 04 o> ——__ 

A NOVEL GRAVITY RAILWAY SYSTEM. 

We illustrate in the accompanying en- 
graving a novel railway system invented 


by Mr. Abraham Abelson, of 109 Henry 
Street, New York city. This system, as 
shown, is particularly adapted for crossing 


rivers, gorges, ravines, and the like, and is 
designed to effect an economy over existing 
systems of transportation. It consists of a 
tower at each anchorage built of skeleton 
framework, in the center of which an eleva- 
tor operates. Cables are suspended from a 
cradle at the tower top and anchored near 
the base of the opposite tower. Pivoted coun- 
ter-weights are provided, which serve to 
keep the cable taut and to compensate for 
any variations in cable lengths. These weights also 
remove the lateral pressure on the towers, producing 
instead a downward pressure thereon. The system does 
not require any elevated approaches to the bridge en- 
trances. The transporter cars are suspended from 
swivel trucks which travel on the cables. In practice 
a car is raised by means of the elevator to the top of 
a tower, the trucks being turned so as to clear the 
cables. When the top of the tower is reached, the 
trucks are turned back to normal position, so that on 
descent of the elevator they will rest on the cables sup- 
porting the car. The car thereupon descends by grav- 
ity to the opposite tower. The cars are entirely inde- 
pendent of each other, and the speed of the descending 
car can be regulated at will, thus effecting a saving of 
time over such systems as employ two counterbalanc- 
ing cars. 
— + Oe” 
Santos-Dumont is experimenting with a balloon which 
differs considerably from his preceding airships. Leav- 
ing aside the question of steering, he wishes to obtain 
a constant altitude for the balloon without loss of gas 
or ballast under all circumstances, 
and his new balloon is designed 
especially to make a long stay in 
the air. It is of a novel form, con- 
sisting of an oval-section balloon 
which carries a flat framework be- 
low it. The balloon body measures 
62 feet long and 48 feet in diame 
ter. The nacelle is to be hung from 
the framework. A second balloon 
or bag is attached to the frame 
and projects up inside the main 
balloon, forming a pocket contain- 
ing 5,500 cubic feet. The pocket 
will contain hot air and the latter 
is to be supplied by a petrol heat- 
er which is carried below. The 
hot air bag will thus give an added ascensional force 
which can be varied at will so as to regulate the height 
of the balloon. The first trial with the new system will 
bear upon the operation of the heater and the effect of 
the hot air upon the material of the balloon. If these 
are successful, he expects to make an ascension 
later on. 
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RECENTLY PATENTED INVENTIONS, 
Of General Interest. 


HAT-FASTENER.—L. VEINDER, New York, 
N. Y. The intention of this inprovement is 
to provide a fastener, more especially designed 
for fastening ladies’ hats in position on the 
head and arranged to permit the wearer to con- 
veniently place the hat in proper position, and 
to then fasten it securely to the topknot of 
the hair without disturbing the position of the 
hat and to allow the wearer to readily open 
the fastener whenever it is desired to remove 
the hat. 


GAGE AND MARKER FOR GARMENTS.-— 
A. WATERMAN and R. WATERMAN, New York, 
N. Y. The object of the present invention is 
to so construct the device that the marking- 
arm will be capable of vertical, horizontal, 
and swinging adjustment, thus enabling the 
arm to be accommodated to different charac- 
ters of work, and especially for marking skirts 
in such manner that a hem may be evenly 
turned up at the bottom of the skirt, having 
either plain or fancy finish, and to render the 
adjustment such that the marking-chalk be 
under complete control of the operator. It 
improves upon and simplifies the construction 
for which former Letters Patent were granted 
to A. Waterman. 


PENCIL-HOLDHER.—W. ScHArraTH and F. 
A. Rogas, New York, N. Y. The object in 
this instance is to provide a holder arranged 
to permit the user to conveniently attach it to 
a finger and to move it into any desired posi- 
tion thereof or for moving the holder while on 
the finger into non-use position to permit the 
user to conveniently employ the hand for wrap- 
ping, tying, and other purposes, the holder be- 
ing arranged for convenient attachment to a 
pocket or other part of a garment for sup- 
porting the pencil when not in use, the holder 
also serving as a paper clamp for fastening 
loose sheets of paper together. 


TEMPORARY BINDER.—L. T. Prupon, 
North Bergen, N. J. The invention relates to 
a binder for use on loose-leaf ledgers, memo- 
randum-books, and analogous purposes. The 
objects are to provide a binder which may be 
readily locked in a closed position and readily 
unlocked and opened by a simple movement of 
a lever which will securely hold the leaves in 
position. 

MOVING DISPLAY-SIGN.—T. B. Powers, 
New York, N. Y. In this patent the invention 
has reference to moving display-signs, Mr. 
Powers’ more particular object being the pro- 
duction of an efficient sign of very attractive 
appearance, and in which intelligible charac- 
ters may be displayed in a variety of ways, 
affording certain advantages. It may be used 
for election purposes, for advertising, and for 
bulletin-work. 


LIQUID-RIPENER.—A. JENSEN, Topeka, 
Kan. In the present patent the invention is 
in the nature of a device for agitating and 
cooling or heating liquids—as, for instance, 
in ripening cream preparatory to churning it; 
and it consists in the novel construction and 
arrangement of receptacle with means for 
cooling or heating the cream, as may be de- 
sired, and at the same time agitating it. Mr. 
Jensen has also procured another patent on 
the same subject which is an improvement ‘n 
construction, and is in the nature of a device 
for cooling or heating and simultaneously agi- 
tating liquids. 

CANDY-HOLDER. J. Jurrers, Jr., Sagi- 
naw, Mich. One object of the invention is to 
provide a receptacle for holding candy or 
other similar articles, which will automatically 
close the opening through which the contents 
are passed and securely hold the same closed 
until it is desired to remove such contents. 
Another, is to provide such receptacle which 
can be opened as readily in darkness for re- 
moving contents as in the light. 

UMBRELLA.—A. KorTENBACH and K. Wor- 
RING, Weyer, Rhineland, Germany. The objects 
in this invention are, to so reduce the upper 
part of the tubular metal stick in diameter 
in several steps that it tapers to the end; to 
apply the umbrella-notch to one of the steps 
of the stick; to provide the thin end of the 
stick with a female screw-thread ; to provide a 
screw-threaded top piece which engages in the 
female screw-thread of the stick; to provide 
a conical metal tube secured on the top piece 
and inclosing the reduced part of the stick 
down to a point near the notch; and, to pro- 
vide a conical cap for securing the wide end of 
the conical metal tube on the stick and lead- 
ing up to the flanges of the notch. 

CHAIR.—W. D. Jonss, Butler, 
invention refers to improvements in folding 
chairs, particularly adapted for use in thea- 
ters, halls, and the like, the object being to 
provide a chair so arranged that the seat and 
back may be closely folded together and turned 
laterally when not in use, so as to provide 
spaces or aisles between rows of chairs along 
which people may readily pass. 

FAUCET.—A. E. Isaacs, New York, N. Y. 
The purpose of the improvement is to provide 
an effective form of faucet having inlets for 
hot and cold water, a chamber in which the 
two may be mingled, and a single outlet. The 
particular construction relates to the expedi- 
tious and convenient manner in which through 
the manipulation of a single handle the supply 
of hot or cold water or the combined supply 
of both may be turned on, regulated, or shut 
off. 

SHALING DEVICH.—C, F, Hamp, Indian- 


Pa. This 


apolis, Ind. In the present patent the inven- 
tion has reference to devices for sealing such 
gummed wrappers as envelopes. The princi- 
pal objects of the inventor are to provide.a 
convenient implement which will simultane- 
ously moisten the gummed portion and press 
the parts together. 


CALK.—F. F’. HEISELMANN, Cincinnati, O. 
The invention refers to calks, and more par- 
ticularly to those adapted for use in connec- 
tion with horseshoes. Its principal object 
is to provide such a device which will be 
strong and durable and may be readily applied 
to the shoe and easily replaced when they are 
‘worn out. The calks being very resistive of 
wear will last for a long time. 


CLOTHES-PIN—J. Ss. BANKS, Ports- 
mouth, Va. This improvement relates. to 
clothes-pins such as used to suspend clothes 
upon a line to dry. The object is the pro- 
duction of a device of this class which is 
very simple in construction and which may be 
readily applied to a line at any point, oper- 
ating effectively to support the clothes which 
may be attached thereto. The device is pre- 
ferably to be formed of wire. 

CIGAR-PERFORATOR.—C. BLumeER, Gut- 
tenburg, N. J. The object of the improve- 
ment is to provide a perforator more espe- 


cially designed for penetrating the sides of; 


the cigar at or near the point thereof to pro- 
vide draft-holes for drawing the smoke 
through, the arrangement being such that the 
wrapper is not loosened or unraveled when 
forming the draft-holes by the instrument. 


OPTICAI, TOY.—M. AsramowiTz, New 
York, N. Y. The device being held in one 
hand and the eye applied to the eyepiece and 
an illuminated scene or object viewed this 
becomes visible, multiplied by the facets and 
of the color of the eyepiece. Moreover, be- 
cause of prismatic refraction there is also seen 
a plurality of spectra, and upon rotating the 
eyepiece by means of the operating member 
both the objects and spectra revolve, producing 
a most attractive effect. 


RESPIRATOR AND INHALER.—G. N. 
GUTHRIE, JR., Cookville, Tenn. Mr. Guthrie’s 
invention is attached to the face in order to 


permit the subject to breathe air from other 
rooms or purified air and prevent inhaling of 
undesirable gases and vapors. His objects are 
to provide inhalers and respirators with devices 
for purifying air, removing solid matter there- 
from, and for conveniently connecting them to 
such purifying devices or to outside air. It is 
capable of universal use and attachable to 
any subject, being made in various sizes. It 
is light, inexpensive, prevents air from enter- 
ing the lungs except through the filtering me- 
dium, permits no rebreathing of exhaled air, 
and is not likely to become clogged. 


Heating and Lighting. 


HEATING APPARATUS.—N. M. Eppy, Al- 
pena, Mich. The purpose in this case is to so. 
construct the air-escape valve for heating ap- 
paratus that but one valve is required in the 
length of the air-line for the entire apparatus 
and so that the valve will be simple and not 
liable to be affected by heat, and, furthermore, 
to so construct the valve that it will greatly 
add to the speedy and economic operation of 
the heating system in cennection with which 
it is used, permitting air to readily escape, but 
positively preventing a return of the air through 
atmospheric pressure. 


Household Utilities. 

SCREEN-FASTENER.—C. W. GREENE, Brown 
Valley, Minn. The purpose of this invention 
is to provide a fastening device which can be 
expeditiously secured in a casing and which 
may remain therein when the screen or the 
storm-sash is removed and also to so con- 
struct the device that it will be provided with 
a spring retaining-arm capable of being quickly 
and readily brought to a bearing against the 
frame fitted in the casing. 


SWINGING SLIDING DOOR AND MEANS 
FOR SUSPENDING SAME.—R. H. Jonss, 
Portland, Ore. The class of sliding doors pro- 
vided for houses, barns, stables, warehouses, 
etc, is improved by this invention, so that 
when duly adjusted in position for closing the 
entrance they may be swung laterally in the 
same way as a hinged door. In other words, 
the improved door and attachments are adapted 
to be slid longitudinally for opening and clos- 
ing the entranée and also enable it to swing 
on a pivot-support, so that the entrance may 
be opened without sliding the door. 


Machines and Mechanical Devices. 


PUMP-ROD LIFTER.—T. H. TR&GELLAsS, 
Inka, Kan. In this device hanger bars are 
carried by a clevis to which a draft rope is 
connected, and at the lower end the bars carry 
a gripping dog to which a bail is pivoted. The 
bail and arms slide downward on the pump rod 
when the rope is slackened and an upward 
pull on the rope causes the pump rod to be 
gripped between the dog and the inner sur- 
face of the bail whereby the rod may be read- 
ily drawn upward. : 

DYEING-MACHINE.—J. Leri1seui, Charlotte, 
N. C. The object of the invention is the pro- 
vision of a machine arranged to keep the ma- 
terial submerged, to prevent the material from 
coming in contact with the air during the dye- 
ing operation, to carry on the dyeing operation 


economically both in time and labor, to expe- 
dite unloading of the machine after material 
is. dyed, and to remove foreign and insoluble 
matter from the dyeing liquor during the proc- 
ess of dyeing, to facilitate circulation of the 
dyeing liquor through the material, and to pre- 
vent uneven and spotted shades in the dyed 
material. 


Railways and Their Accessories, 


AUTOMATIC RAILROAD-SWITCH. — G. 
CurRIER, St. Paul, Minn. Mr. Currier’s inven- 
tion is in the nature of a switch designed more 
particularly for rapid-transit street-railways, 
but applicable also to all kinds of railways. 
It relates to that form of railroad-switch in 
which the switch is connected to and operated 
by a movable device in the road-bed which is 
struck by a projection on the car as it passes 
over the device, whereby the switch is auto- 
matically adjusted by the passage of the car 
without having to stop and adjust the switch 
by hand. 


RAILWAY-SWITCH.—E. G. Mick and J. M. 
GILLILAND, Newcastle, Pa. In the Messrs. Mick 
and Gilliland invention the improvement is in 
railway-switches. As the train passes from 
the siding onto the main track the switch opens 
automatically by the pressure of the flanges 
of the wheels, permitting the train to pass 
through the switch onto the main line. In 
this operation as the train comes from the sid- 
ing passing onto the switch-rail the flange of 
the wheel will force the rails into position to 
permit the train to pass onto the main track 
and also operate the pressure-bar in moving 
thereon. 


Norer.—-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title cf 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we wilt 
send you the name and address of the party desir- 
ing theinformation. im every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marie Iron Works. Chicago. Catalogue free. 


Inquiry No, 6551.—For manufacturers of ma- 
chines fr desiccating cocoanuts and other neces ary 
machinery for a cocoanut plant, as slicing, shredding, 
grating, etc. 


“U.S.” Metal Polish. Indianapolis. 


Inquiry No. 6552.—For makers of paper tape, 
such as used in stuck machines, telegraph instruments. 
ete. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

TInguiry No. 6553.—Wanted, a machine for per- 
forating pianola music rolls. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 6554.—For makers of marine engines, 
h. p. from 20 to 300 single, compound and triple explo- 
sion. 

Adding, multiplying and dividingmachine, allin one. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 6555.—Wanted, a machine for cut- 
ting out envelopes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

_ Inquiry No. 6556.—For manufacturers of sheet 
iron or steel powder kegs in which blasting powder 1s 
usually shipped. 

Robert W. Hunt & Co. bureau of consultation, chem. 
ical and pbysical tests and inspection. The Rookery, 
Chicago. 

Inquiry No. 6557.—For the address of the manu- 
facturer of Golden’s all metal weather strips; or for 
makers of any other weather strips. 

If you wish to buy patents on inventions or sell 
them, write Chas. A. Scott, 719 Mutual Life Building, 
Buffalo, N. Y. 

Inquiry No. 6558.—For apparatus for making and 
burning charcoal. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 65459.—For a machine for sifting sand 
and gravel, also for lifting the same into carsat height 
ot 20 to 30 feet. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 6560.—Fnr makers of the silver or 
“@” strings for violins, guitars, mandolins, banjos, etc. 

The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6561.—For makers of woven wire 
pillows. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 1» 
South Canal Street, Chicago. 

Inquiry No. 6562.—For manufacturers of persul- 
phite of ammonia. . 

VALUABLE U. S. PATENT FOR SALE.—I will dispose 
of the American rights of my Patent Thill. A neces- 
sity for farn.ers and drivers. Price reasonable. Address 
Harry Turner, Koolunga. South Australia. 

Inquiry No. 6563.—For a plant and machinery for 
manufacturing starch from cassava. 

WANTED.—Revolutionary Documents and Autograph 
Letters Prints, Washington Portraits, Eighteenth Cen- 
tury Illustrated Magazines and Books, Early Patents 
signed by Presidents of the United States. Valentine’s 
Manuals of the early 40’s. Correspondence solicited. 
Address ©. A. M.. Box 773. New Yori. 


_ Inquiry No. 6564,—For manufacturers of home 
illuminating outfit. also wood-burning furnace. 


I haveevery facility for manufacturing and market- 
ing bardware and housefurnishing specialties. Wm. 
McDonald, 190 East Main St., Rochester, N. Y. 


Tnaquirv No. 6565.—For machinery for square 
self-opening paper bags. 


Samples free. 
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BINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of pape> and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated: correspendents will bear in mind tha’ 
some answers require not a little research, and. 
though we endeavor to reply to all either by 
letter or in this department, each must talkie 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9540) J. L. C says: Which of either 
brass, iron, tin, steel, copper, or aluminium 
is the most affected by temperature, and what 
will its expansion be with a change of 60 deg. 
on a Fahrenheit thermometer? A. Tin has the 
highest co-efficient of expansion of the metals 
you name. A bar of tin 100 feet long will 
expand 0.87 inch if the temperature is in- 
creased 60 deg. F. Lead will expand 1.14 
inches, and a mixture of one part tin and two 
parts lead (white solder) will expand 1 inch 
under the same circumstances. 


(9541) B. B. B. asks: Under the con- 
ditions stated in query No. 9513 in your issue 
of December 31, 1904, if a gun is discharged 
in the rear of a train traveling one mile a 
minute—the bullet speeding one mile a min 
ute in the opposite direction from which th: 
train is going—will the bullet leave tlic 
muzzle of the gun? If in query 9513 the bul- 
let gathers momentum from the train, why 
will not the momentum overcome the speed 
of the bullet? A. A bullet will certainly 
leave the gun under the conditions stated in 
query 95138. The expansive force of the gas 
will carry the bullet out of the gun. This 
expansive power is evidently not affected by 
the motion of the train. It is this which pro- 
duces the motion of the bullet in the direction 
opposite to that of the train. When. the back- 
ward motion produced by the gas reaches one 
mile a minute, the ball will come to rest so 
far as a point on the earth under the ball is 
concerned. The ball can only get a mile a 
minute forward from the train. It gets a 
mile a minute backward from the powder. 
The two are equal. 

(9542) F. B. M. says: We have our 
own electric outfit. We have a switchboard 
with ammeter and voltmeter. We carry 110 
volts, but the lights are much dimmer than 
our city lights, whose voltage is only 104. 
How can I determine whether our voltmeter is 
correct or not? I believe it is very far 
from being correct. A. The easiest way to 
settle the comparative readings of your volt- 
meter and that of the city plant is to take 
one of the instruments to the other plant 
and compare the two on the same line. An- 
other way would be to connect the voltmeter 
which is suspected of being in error to a 
storage battery of known voltage. There is 
no way of testing an instrument. without 
a standard of some sort. If there is no 
standard nearby, you can send it to the manu- 
facturer and have it put in arder. During 
its absence you may be able to get along by 
regulating the current till the lamps are of 
a proper brightness. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 


for the Week Ending 


February 14, 1905 
AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Acid, analogous derivatives, and making 
them, dipropyl-barbituric, E. Fischer.. 782,740 
Acid ard making same, C-C-dialkyl-bar- 
bituric, E. Fischer ...............008- 782,739 
Acid and making same, disubstituted bar- 
bituric, E. Fischer ................6.. 782,741 
Acids and making same, trisubstituted bar- 
bituric, E. Fischer ................0008 782,742 
Adjustable chair, J. Harvey ............. 782,335 
Advertising apparatus, illuminated, A. H. 
Prim pis faze fe seh sca Es AN aR es a elder ne 782,370 
Agricultural implements, change speed 
gearing for, C. H. Pelton ............ 782,579 
Air comnressor equalizing mechanism, E. 
Cheshire .... eee eee e eee eee eee e eee teee 782,597 
» 182.596 


Air lock, C. Campus 
Alloy, metallic, L. H. E. Lacroix 
Amalgamator, M. V. Lasswell 


1) 782,401 
782.611 


Ammonium sulfate saturator, K. Zimpell.. 782,637 
Anchoring device, tractor, A. Castelin.... 782.643 
Angle joint, interlocking, S. R. Bailey.... 782,639 
Armature windings of dynamo _ electric 
machines, conductor ‘for the, C. 
ParSONS oo cce eee eee e sc cerccereeeceees 


Auger bit, P. J. Creeden 


Automobile controller, E. N. Dickerson.... 782,548 
Awning pole mounting, M. F. ‘Wiedemann, 

782,300, 782,804 
Axle, L. A. Keene ..... cece cece ee ee eee 782,564 
Rag. See Feed hag. 


Bag holder, W. Downie ....seccceeesveees $82,439 
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Model F 
Touring Car 


Car of Economy 


The greater your familiarity with automobiles in general, the greater is your appreciation of the 


many surpassing qualities of the Cadillac. 

In no feature is Cadillac superiority more pronounced than in economy of maintenance—a motor 
problem which, until we entered the field, remained unsolved. ‘The simple, durable, common-sense 
driver’s hand, the speed of the car, though it equal that of an express train, may within a few feet be 
reduced to a mere snail-pace. 

The illustration above shows our new Model F touring Cadillac, a car of almost incredible power 
construction, comfort of riding. ‘These same surpassing qualifications are manifest in the other models. 

All Cadillac engines are built after our own exclusive designs by makers acknowledged to be the 
best in America. ‘This is the secret of the marvelous power of ‘the car that climbs.” 


construction of the Cadillac, its perfect self-adaptability to the various exigencies of automobile travel, 
make it by far the most economically maintained of all motor cars. 

Absolute dependability and safety of operation under all conditions are insured in the Cadillac by 
its wonderful ease and simplicity of control, for neither the motor nor its connections can in any way 
be deranged through a mistake in manipulation. By a single, almost unnoticeable, movement of the 
and endurance, embodying all that could be desired in appointment, elegance of design, excellence of 


Model F—Side-Entrance Touring Car, shown above, $950. 
Model B—Touring Car, with detachable tonneau, $900. 
Model E—Light, stylish, powerful Runabout, divided seat, $750. 

Model D—Four-Cylinder, 30 h. p. Touring Car, $2,800. The marvel of the autumobile world. 


Write for catalog N, and address of nearest dealer, where you can see and try a Cadillac, 


CADILLAC AUTOMOBILE CO., Detroit, Mich. 


Member Association Licensed Automobile Manufacturers. 
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$¢ tar Power 
Screw Cutting 
5 Automatic L h 
TOSS 
sr Lathes 


FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CQ, 
695 Water Street, 
Seneca Falls, N. Y., U.S. A. 


ACHINE, SHOP OUTFITS, 
at : : 
OLS SUPPLIES 
TIAN LATHE Cocivcrvwario 


and Turret Lathes, Plan- 
Foot and Power ers, Shapers, and Drill Dresses. 
SHEPARD LATHE Co,, 133 W. 24’St. Cincinnati, O. 


ent ape SHovey «| 


eon 
Toledo Te: x Ohio USA 


NDAD 


[me Vulcan tron Wor'$ ad 


eS SC Yr To ea Se ee oes 


MOTORS 


We furnish castings for eight 
different motors, air or water- 
cooled. Also complete motors 
:| for all purposes. Largest Motor 
i! Cvele House in the World. 

| Sendtwo cents in stamps for 
our 150-page etaiogue. 


|| THE HARRY R. GEER CO. 
“1015 Pine St., St. Louis, Ilo. 


8 LIGHT 
DYNAMO 


$26.50 


Other sizes 3 to 300 Lamps 


MOTORS 


from 1-16to 20 H. P. 
Write for Bulletin 


RDTIL BROS. & CO. 
2¢ 8. Clinton St., Chicago 


FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
; MENTAL & REPAIR 

WORK, ETC. 


From9-in. to 13-in. swing. 

Arygmeed for Steam or 

Foot Power, Velocipede 

or Stand-up Treadle. 

. Send for Lathe Catalog. 
» W.F. & JNO. BARNES CO. 
p Established 1872. 

1999 Ruby St., Rockrorp, ILL, 


THE EUREKA CLIP 


The most usefui article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper Clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all bovksellers, stationers 
and notion dealers, or by mail on receipt 
efprice. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloomfield. N. J. 
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MAXIMUM POWER-—MINIMUM COST 
ain If you use a pump for 
Cena beer, lard. acids, starch, 
= petroleum, brewer’s 
mash, tanner’s liquor, 
cottonseed oi)-or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at. 
4 the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 


skilled workman, Defects guaranteed. Catalogue free. 


TABER PUMP CO., 32 Wells St.. Buffalo, N.Y.,U. SA 


Drill 


===, 


If You Want the Best Lathe and 


be tat le a rN, 

! rongest ff. 2 

ww, Grip, Ofeat. Sy 
est Capacity \& 


= and Durabil- 
ity, Cheap and Accurate. 


Westcott Chuck Co., Oneida, N. Y., U. S. Ae 
Ask for catalogue in English, rene, Spanish or German. 


FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 


LUFKIN 


TAPES AND RULES 
ARE THE BEST. 


For sale everywhere. Send for 
Catalog No. 16. 


LUFKIN RULE Co. 
Saginaw, Mich., U.S.A. 
New York and London, 


EVERYTHING FOR THE AUTOMOBILE 
YANKEE 


GRADE-METER 
Price $7.50 


Gives the grade accurately up to 
40 per cent. up and down. Hasily 
read from the seat. : 
Yankee Mica Spark Plug 
Closed End, $1.50 
Open End, 1.00 
Both guaranteed 90 days 


BIG FREE CATALOG 


E.J. WILLIS CO., 2 Park Place, N.Y. 


WELL om 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers, 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 


WILLIAMS BREOS., Ithaca, N. Y. 


| 


Band cutter and feeder, P. G. Gifford.... 782,497 


Display rack for supporting, measuring, and 
eutting oil cloth or other materials, 
Gs, (He: TRANG: © scaseie tee oie ate erace'n's. ete cn cvere a diece © 


Bath tub pattern, F. D. Cook ............ 782,776 
Bearing for armature shafts, antifriction, 

Ward & Buchheit .......cccce cece eee 782,474 
Beuring, roller, J. A. Lidback ............ 782,346 
Bearings, yoke and hardened steel collar 

for marine thrust, C. W. Thorn ...... 782,768 
Belt, driving, C. E. Becker ......... eevee 182,479 
Belt shifting device, machinery, J. H. 

Moore ....eeecececcceceecs 782,350 
Bending machine, A. G. Scherer 782,361 
Bicyele stand, J. G. Johnson............ . 782,664 
Binding loose or folded sheets of paper, 

ete., Searles & Shearer ...........6. 782,420 
Bit, W. B. Swan ...........6. «. 782,368 
Blower, J. Mckone ......... .. 782,355 
Bobbin holder, G. A. Clark .. 782,487 
Boiler, Q. N. Evans’ ..........eeeee 782,737 
Boiler flue cleaner, I. W. Jackson. .. 782,608 
Boiler patch, S. D. Tompkins.............. 782,290 
Boiler sediment collector, H. H. Baltzley. 782,314 
Boiler superheater, steam, F. J. Cole, 

782,488, 782,489 
Boiler superheater, steam, Cole & Mellin.. 782,490 
Boiler tube detaching tool, H. A. Poppen- 

USED. hco265 4 Base see oceans wendes eo 782,528. 
Bolts, ete., manufacturing, J. L. Rep- 

VOB O ss ratet Suis wie a syacees oiaataje nave oats wid 782,467 
Book, H. H. Hill ...... 782,246 
Bookbinding, L. Streit 782,365 
Book construction, H. H. Hill 782,247 
Book, insertible leaf record, M. C. Neuner. 782,413 
Book or album, blank, J. R. Staples........ 782,286 
Books, machine for making end papers for, 

F. H. UW. Hoffstedt ..............66.- 782,750 
Books, remcvable cover and_ holder’ for 

pass and sales, F. L. Winters........ 782,476 
Bottle, J. W. Potter «- 782,695 
Bottle and stopper therefor, A. J. Sw - 782,706 
Bottle closure, W. H. Sheffield.... - 782,704 
Bottle closure, T. F. Odell .. 782,757 
Bottle clutch, A. Wolfensberger 782,305 
Bottle, non-refillable, J. L. Prior 782,268 
Bottle, non-refillable, O. Yates.... «+ 782,477 
Bottle, non-refillable, W. M. Barry. «+ 782,640 
Bottle, non-refillable, W. Handler.... -. 782,653 
Bottle, non-refillable, C. J. Paulson... «» 782,758 
Bottle stopper, E. P. Dole ............... 782,780 
Bowling alley or game apparatus, L. A. 

SCHON: 62 6255 sees, Seen 6 este ote 782,761, 782,762 
Box, W. E. & D. M. Taylor... 782,289 
Box fastener, E. J. Stewart .. 782,528 
Box machine, cylindrical, W. H. Stout.... 782,426 
Brake, Quintano & De la Cuesta «. 782,416 
Brake beam, F. R. Cornwall ............. 782,599 
Brake shoe for wagons, etc., C._ B. Siner.. 782,526 
Braking system, electric, C. A. Mudge..... 782,514 
Brick cleaning machine, M. T. Christopher 782,324 
Brick. making apparatus, J. Draenert « 782,602 
Brick making, mixer and feeder for use in 

BR. D. Steger 782,766 
Bridge, C. Bryant 782,215 
Bridle bit, J. G. Cain .... -. 782,216 
Briquet machine, R. Schorr . «. 782,470 
Broom head, W. P. McMahon . «- 782,621 
Brush, W. Reese ..........-see0e0e . 782,580 
Brush, paint, C. W. Swanson 782,530 
Buckle, G. Shoenberger .......eeeeeeee ~- 782,423 
Building construction, Murphy & Camp.... 782,810 
Burglar alarm and door or window check, 

combined, C. P. Logan ............+.... 782,613 

Button forming machine, collar, E. J.. Yale 782,309 
Button, self-fastening, E. Noelle ......... 782,687 
Button, separable, J. Gibson ...... 782,234 
Cable terminal, C. R. Sturdevant . 782,367 
Caisson or coffer dam, J. W. Doty 782,383 
Caleulating machine, H. E. Goldbe 782,554 
Calendar, perpetual, J. M. Crawford. 782,492 
Camera, J. Goddard .............26 «- 782,649 
Camera finder, A. O. Graf ..cceceersseeeees 782,333 
Can. See Oil ean. 
Can body making machine, J. Anderson.. 782,432 
Car construction, metallic, G. I. King.... 782,610 
Car door, W. C. Norman 782,265 
Car fender, R. Andlauer 782,805 
Car friction draft gear, railway, 

MANOR oid ace SiS die ecalene eave we aneie sale soeieceiesia + 782,407 
Car friction draft rigging, railway, W. H. 

MANOR: © Shares evra tree Me aierele tea Seren Cie eeee be 782,408 
Car. friction draft rigging, railway, P. N. 

MOLEC. - oso. seb hohe 6 sis coed hres 08, 0d aaa osalene Sree 782,794 
Car friction spring draft rigging, railway, 

P. N. Moore ...........-. . 782.789, 782,793 
Car lifting apparatus, street, hurilla.. 782,598 
Car or train signal, W. Linter Ske - 782,454 
Car or wagon, dumping, C. E 782,807 
Car _self-coupling device, railway, H. de 

OABtrO). cies os site Fates de cs Carded wads 782,724 
Car, signal system, W. Lintern ........... 782,455 
Car, steam motor, J. A. & J. M. B. Rey.. 782,624 
Car unloading machine, J. G. Helmchen.. 782,337 
Car wheels to their rails, device for fasten- 

ing, A. J. Eddins .......... ccc eee ee eee 782,647 
Cars or logging sleighs, stake for, Lewis 

&: BOStwick sis eiciee 6 0,4 Obalewiee Ve oe 03. 6s 782,257 
Carburcter, C. L. Mohr .......... + 782,788 
Carbureter, portable, M. Mossig 782,619 
Card punching device for the manufacture 

of pattern cards, C. Handwerck....... 782,499 
Card_punching machine lashing dev . 

Handwerck ................00- 782,500 
Carpet beating and 

McGrath  ........ eee eee eee ++ 782,620 
Carriage top support, J. Hough ............ 782,504 
Carrier automatic extension feeder, L. W. 

Droegemeier ieee ccs ail ccete ace ees 782,384 
Cart, E. C. Weber ....... 782,295 
Cartridge clip, J. H. Goss «. 782,556 
Cash register, T. Carroll .. «. 782,217 
Casing spear, F. W. Jones . «+. 782,506 
Casket, F. HB. Hollins ........cc.ceeeceoes 782,563 
Casting pattern, gear wheel, T. W. Lowe. 782,674 
Ceiling and wall box, J. T. Robb.......... 782,417 
Cement or concrete catch basins, machine 

for making, J. M. Phelan........... 782,797 
Cement roofing and sheathing, J. R. Kelly. 782,507 
Cement work, outside form for, C. Gus- 

TALSON + sce od ee awe sinc Uta N Ca ae 782,446 
Chart, adjustable dress, H. N. Plant.... 782,415 , 
Check strap holding device, F. A. Le 

COURG |? io8 acces whe lees, 24s T wleiere a1908 Siar O8: 782,784 
Cheese cutter, W. G. Templeton «. 782,629 
Cigar box filler, H. J. Lewis...... «. 782,573 
Clay screen, IL H. Ross .......... .. 782,581 
Clothes line fastener, H. Hubert +» 782,657 
Clothes line reel, A. Yeager ..... +» 782,478 
Clothes pin, F. Kirkpatrick ....... - 782,666 
Clover buncher, W. A. Williams 782,301 
Coal, etc., means for distributing, J. Camp- 

MOTE 6 ay o-5 5. dale de eid ersiysi tgs “ogo: beset eV foe a fave 782,485 
Coal scuttle, A. S. Mathers ...... - 782,678 
Cock, stop, R. Y. & D. C. Buerger 782,722 
Cockeye, BE. F. Butler ............. 782,380 
Coffee mill grinding disk, A. A. War 782,293 
Coffee or spice mill, A. Warner....... 782,372 
Coffee roaster and mixer, Warner & 

Mathew'son ... 4... eee ec ee ee cece eceees 782,770 
Coffer dam, Moran & Doty................ 782,410 
Coin controlled mechanism, J. E. Pack- 

BUGS igs do's be clesainse’ acecehauaho'ds Weiss Banpis gee bis are 782,795 
Coke oven, retort, C. S. Mason .......... 782,259 
Collar and pad, combined horse, T. R. 

MESSOY. oe baseapti cat diviice sacs 8.8 ies be Bless 782,616 
Column, metal, W. I. Hichfeld.... - 782,495 
Combination lock, A. S. Winston 782,304 
Composition of matter and making it, B. 

WR. Gardner? 6.02.08 o0 crane te dels a bade eas 782,232 
Connection box, E. R. Le Manquais....... 782,255 
Conveying. apparatus, material, H. Marcus 782,677 
Cotton chopper and weed cutter, Simmons 

8 ROSES sos GS a i cesses 782,705 
Coupling pipe, J. H. Glauber . 782,552 
Crackling press, J. T. Minyard............ 782,618 
Cultivator and harrow, combined, S A. 

WATE pics Sse bbe icls gave bis, ee eee eejace hee ete 782,633 
Cultivator, listed corn, Simpson & Jokn- 

BOM eR nry eRe a. ciaid Clete etteles oer lel iedii's ee tase 782,281 
Cup holder, C. D. Holden ..... eiscers « 782,448 
Curtain fastener, J. F. Wildgen «+. 782,712 
Curtain pole tip, E. Kirmss .............. 782,345 
‘Cutter. See Band cutter. , 
Decoy duck, Rimpler & Self............... 782,625 
Delinting machine, R. Derdeyn « 782,223 
Dental plate, H. J. Tarr, Jr..... - 782,627 
Disk drill, T. Brennan, Jr. .............. 782,319 
Display apparatus, electric, E. L. Zalinski 782,311 
Display cabinet, package, W. HE. Tone.... 782,430 


782,56: 


5 
Display support, R. W. Lantz ........+0. 782,346 


The Improved Method of 


FINISHING FLOORS 


oid or new, for rugs or othei- 
Filling Cracks] wise, with Grirpin’s Woop 
with Crack and Crevick Fitter 
GRIPPIN’S and FINISHING SPECIALTIES, is 
Filler and very simple and_ economical, 
PatentApplier} not requiring skilled labor 
: though the highest degree of 
perfection is attained. We 
give full instructions for treat- 
ing all surfaces. Write to-day 
for our descriptive matter to 


a 


A 1000 years of mistakes and then the 


Naturo 


the closet with a slant, the only sort of 
construction that is healthy, clean, com- 
fortable. The NATURO is the only im- 
provement made in Water Closets since 
the style YOU know was covceived. 
Aren't youf interested in knowing 


GRIPPIN MFG. CO. 
Dept. 6 
Newark New York 


J 


“Why ?? Write for book L. It tellsin _* ‘ 
detail, with illustrations, THE NATURO CO.,, Salem, N.J. 


The ‘‘Kickdrive’’ Forge 


costs no more than the common 
kind, butis very uncommon, as 
it has a good foot power drive, 
allowing the operator to de- 
vote both hands to his work. 
Get a booklet, @er.wre 


SLOTHIN @® PRAGLIN 
210A Canal Street, New York 


never disappoints. The least weight for the power 
developedmakes it the Best Boat and Auto Motor 
on the market. The New 1905 Model is bet- 
ter than ever. The engine proper is valveless. 
The cylinder, water jacket and head are cast in 
_ one piece. It is the simplest as well as the 
most efficient. Holds many speed records. 
Made in Single and Double Cyliader pat- 
terns, Prices make it economical. Cut shows 
2h p. marine, weight 75 Ibs, We make Auto 
_Motors and Stationary Engines. Catalog free, j 
Agents Wanted. CUSHMAN MOTOR CO. 
2026 N Street, Lincoln, Neb., U.S. A. 


Heals Cuts, Burns, Bruises, Sores, Etc. 


CABOT’'S 
Gules 
CH 


At all dealers or 10c, and 25c, pkgs. by mail, Look Lor.above trade mark, 


Sulpho-Nupthol Co,, 15 Haymarket Square, Boston, Mass. 
Sold in N, Y, City by AckereMerrall, Macy, Siegel-Cooper, 


ELECTRICAL MOTORS. — THEIR 
Construction at Home. SCIENTIFIC AMERICAN SUP- 
PLEMENTS 759, 761, ‘767, 641. Price 10 cents 
eacb, by mail. Munn & Company, 361 Broadway, New 
York City, and allnewsdealers. 


A.W. FABER 


Mauutactory Established 1761. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RCLERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award. PARIS, 1900. 


EveryMechanic heer 
Should Own It. CATALOGUE 


Montgomery & Co.’s Tool Catalogue we 


which is thoroughly up-to-date. 
pages and discount sheet. 
Sent by mail for 25 cents. 


MONTGOMERY & CO., 
105 Fulton 8t., New York City. 


A Motor Oyclo at Sinill Cost” 


by using one of Our Attach-‘' 
able Ouffits. Also a complete . 
line of Castings and Finished | 
Motors for Bicycle, Aut . 
bile, Marine or Stationary “4 
# J) Send 2-cent stamp for catalog By.¥ 
oe |STEFFEY MFG. 60, ¥ 
2720 Brown St., Phila., Pa, 


E CATALOGUE No2t 


The LATHROP Portable Fence 


Can be constructed by any handy person 
who buys from us the necessary supports 
| and the right to use our method. Such 
{fencing is strong and permanent. but 
‘can be removed or changed at will, to 
1 alter size or shape of enclosure. Our 
| plansaves the cost of transportation, as 
| Supports only need be sent. The price 

for supports, with erection rights, is 
* $1.00 per pair; 5 per cent, discount in 
10 pair lots; 10 per cent. in 25 pair lots. 


The Lathrop Mfg. Co., 47 Central Av., Rochester, N. Y. 


= 


Their Origin by Mutation 


Lectures delivered_at the University of California by 
Hugo de Vries 
| Professor of Botany in the University of Amsterdam 
Edited by D. T. MACDOUGAL 

Ass. Dir. New, York Botanical Garden 

\Pp. xviii, 847, 8v0., $5.00. Send for descriptive 

circulars and catalogue of books on Mechanics. Mathe- 
matics, Biology and Kindred Sciences. 


THE OPEN COURT PUBLISHING CO. 
13:2: Wabash Ave., Chicago 


PEERLESS bBvc 
TOURING CARS 


Combine elegance, simplicity and dependa- 


bility. Elegantly finished in_ every detail. 
Run smoothly and silently and are instantly 
responsive to control, P 

Motors of exactly the same construction as 
those in the famous Peerless ‘‘Green Dragon” 
tacing car, driven by Barney Oldfield. 

Four forward speeds on all models. The 
enclosed bevel gear drive transmits full 

ower of the engine to the wheels without 
loss, 


PRICES FOR 1905 


24 H. P. $8,200 80 H. P. 88,750 
85 H.P. 4,000 60 H. P. 6,000 
Limousine 4,000 (five passengers inside) 


Our 1905 catalogue with detailed description of 
all models mailed free. 


PEERLESS MOTOR CAR CO. 
38 Lisbon St., Cleveland, Ohio 


Member Association Licensed Automobile Manufacturers. 


TOOLS 


FOR MECHANICS. 


Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U.S.A. 


» 8u USE GRINDSTONES ? 


If s@ we can supply you. Ali sizes 
mounted and unmonntred. always 
keptin stock. Rememoer, we make a 
specialtyof selecting stones for all spe 

cial purposes. Send for catalogue “I” 


The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. 0. 


. A MONEY MAKER: 
mm Hollow Concrete Building Blocks, 
Best, Fastest, Simplest, Cheapest 
Machine. 
PETTYJOHN BROS. 
1315 N. 1st Street, Terre Haute, Ind. 


f 


E Nulite {*y°s Lamps 
po For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT No 
Wicks No smoke, No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exclusive territory to good agents. [3 Write tor 
catalogue and prices. 


Chicago Solar Light Co. Dept G, Chicago 


$3.00 Sree 
*“*MODEL” 
DYNAMO 


with drawings and directions for building. 
Will Run Lights. Charge Storage Bat- 
teries. Used as a Motor. Will Drive 
Lathe, etc. Send for Circular. 


Waltham Model Supply Co. 
WattHam, Mass, 


Make Money With Hens —p 


You can do it with certainty by using 


CYPHERS INCUBATOR 


“The World’s Standard Hatcher,’ used and endorsed by 
42 Government Stations. Price $6.50 and up. Complete 
caralog and poultry guide, 212 pages (8x11 inches), free 
if you mention this paper. Address nearest office. 


Cyphers Incubator Co., Buffalo, N. Y. 
Beston, Chicago, New York, Kansas City, San Francisco 


~The Wooden Hen 


fa and 200 eggs will start youina 
7 pleasing and profitable business 

raising poultry. Hundreds of 
men and women make good 
money raising chicks for early 
market. Why not you? Write 
2.80 for free catalogue. 


Squabs Pay 2! 


Easier, need attention oniy part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for FREE 
BOOKLET and learn this immensely 
rich home industry. 


Piymoura Rock Squak Co., 989 Atlantic Ave., Boston, Mass, 


The SCIENTIFIC AMERICAN SUPPLE- 

MENT has published all the argu- 

|| ments for and against the N-rays. 
a SCIENTIFIC AMERICAN SUPPLE- 


MENT 1473 tells what the N-raysare. 


SCIENTIFIC AMERICAN SUPPLEMENT 1487 describes some of the more remarkable 


N-ray phenomena and shows how N-rays may be photographed. 
SCIENTIFIC AMERICAN SUPPLEMENT 1491 tells of some extraordinary results ob- 


tained with the N-rays. 


SCIENTIFIC AMERICAN SUPPLEMENT I5II contains a skeptical article by Professor 


Wood on the N-rays and a reply thereto written by Professor Blondlot at the request of 


the Editor of the SCIENTIFIC AMERICAN. 


! Each SUPPLEMENT named eosts Ten Cents by mail. Order from your news- 


idealer or from 


‘MUNN & CO. 361 BROADWAY, NEW YORK 


Scientific American 


FEBRUARY 25, 1905. 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Notgenuine unless 
label bears my signature: 


‘Dept. U,63 Prince St., N. Y. 


Write for free booklet on Rational Treat- 
ment of Disease. 


MALLE 


MARINE GAS ENGINESES 


S 


POWER FOR YOUR BOAT 


SMALLEY marine engines are recognized as standard the 
world over. A wise man will not attempt to save a few dollars 
by purchasing questionable goods. Our machine is worth fir 
more to you then weask vou to pay. You get absolute satis- 

@ faction and the benefit of the latest practical improvements— 
not fads. You get the benefit of our long experience in _build- 
ing marine gas engines exclusively. You have the satisfaction 
of knowing that you are dealing with responsible parties whose 
guarantee means something. Our 84 page handsomely illus- 
trated 1905 catalogue will be sent on receipt of 10 cents in 
postage. See our exhibit at Motor Boat Show at Madison 
Square Garden, New York. Address Dept. W. 


SMALLEY MOTOR CO., LTD., BayCity, Mich., U. S. A. 


Member of the National Ass’n of Engine and Boat Mnfrs. 


KLIP- 
KLIP gr 
15° At your 


dealers’ 
or by mail. 
The most 
perfect and 
compact pock- 
et manicure 
ever invented. 
Trims, files, 
cleans perfect- 
ly. Simple, 
strong and 
durable. 


beautiful 
‘ound and 
smooth. 


Send for the book tow 
to care for the hands and 
pails, five 2c, stamps. [The orig- 
inal German silver Klip-Klip, 26c.] 
KLIP-HLIP CO., 


556 Clinton ave. S., 
Rochester, N.Y, 


THE NEW YORK, CHICAGO & Sf. LOUIS 
RAILROAD COMPANY 


PASSENGER DEPARTMENT 
Office of the General Agent, Buffalo, N. Y. 


THE NICKEL PLATE ROAD BETWEEN _ NEW 
YORK AND BOSTON, AND CLEVELAND, 
FY. "WAYNE AND CHICAGO 


Lowest rates and elegant equipment makes this a 
favorite route between the above points. Through 
sleepers. Unexcelled dining car service. Individual 
club meals 35 cents to $1.00 each. Also ala Carte. Full 
iaformation on application to R. BH. Payne, General 
Agent, 291 Main St., Buffalo, N. Y., or A. W. Ecclestone, 
D. P. A., 885 Broadway, New York City. 


How To Increase 
Your Business 


and Personal Wants 
column in the 


Scientific American 


This week it will be found 
on page 169. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order, 
Watch 


EAD carefully, every 


it Carefully 


Distilling apparatus, L. BH. Beers......... 782,377 
Door and grating, jail, I. Maloch.. . 782,787 
Door hanger, F. B. Cook .........4. - 782,491 
Door locking device, C. W. Bitner ~« 782,641 
Door, self-closing, F. M. Edmonds.. - 782,224 
Doubletree, H. D. Le Suer........ - 782,402 
Draft apparatus, J. G. Brown ............ 782,322 
Draft rigging, friction spring, J. R. Mitchell 782,409 aD 
Draft rigging, friction spring, P. N. 
MOOLCC. ai Saas Fou oie els Caras es 782,790 to 782,792 
Drawing instrument, F. E. «++ 782,662 
Drawing table, R. Niemann ... 782,686 
Dressmaker’s fitting saddle, M. 782,364 
Drier, P. L. Simpson ............. sees eens 782,282 
Drinking glass or like tableware, C. Weller 782,710 
Drop light, gas, A. W. Nicholls.......... 782,414 
Duster, L. M. Lea .........eeeeeee . 782,669 
Ear muff, H. L. Wallach.. .. 782,769 
Bar ring, S. Zirinsky ............ -. 782,313 
Earth boring device, H. L. Zander . 782,636 
Electric cable, A. P. Hanson ....... «. 782,391 § l O 
Electric controller, H. von Kramer....... 782,450 Orse power, 


Electric machines, means for regulation of 

dynamo, A. S. Hubbard 
Electric meter fraud detector, W. W. Fuller 
Dlectric motor controller, A. C. Hastwood. 
Electric motors and controlling the speed 

of devices actuated thereby, mechan- 

ism for operating, O. C. Britsch 
Electric system, H. Dowie ............... 
Electric time switch, W. H. Gerhard et 
Electric wire conduit, R. W. Lyle......... 
Electrical distribution and control system, 

Hy AY NGOD.- 5 e806 b Ohisiars s-vesie's Gade w oetee 
Electrical fountain, M. Levy 
Electrodes, manufacturing storage battery 

or accumulator, H. F. Hobel ........ 
Electrolytic apparatus, A. Wright.. 
Embossing machine, A. Nicollet is 
End gata. fastening, P. J. Hurley.......... 
Hing/ne attachment, explosive, W. 

OM iets wie iat Neue bs ales ofS 'se sree 
Engine nozzle, 

Irving 
Engine water ccoler, 

bert 
Ensilage elevator distributer 

DONS), ci cyetiess 8.958 aie an, Speed ae Vie atere s Sia 8 tain 8s 
Envelop, R. W. King 5 
Envelop, safety, W. E. Hingston 
Eyeglasses, M. H. Wolff 
Eyeglasses, W. W. Cervantes ............ 
Eyeglasses or spectacles, F. A. Stevens.. 
Eyeglasses or spectacles, D. H. Ludlow... 


explosive, E. 


Fran, G. W. Davis ......... ccc cccccccecce 
Fastener, A. C. Leahy ............... 
Fastener, separable, D. L. Watson, Jr 
Faucet, F. Gaensslen ............... . 
Feed and litter carri & R. B. 
TOUGH sted ice ei -aye Sropeee 808. - 782,785, 
Feed bag, F. Thirion ..................006 
Feed, boiler water, W. M. Lane, Sr...... 
Feed. mechanism, H. E. & F. L. Eber- 
hardt: <0 secs sie ah ceteied Wed 6 obs d Se ee 
Feed trough, G. Shaw ....2......e. ee eeeee 
Feed water regulator, P. B. Bastarache.. 
Fire apparatus for buildings, emergency, 
Cotton & Larish ............. ce eee eee 
Fire escape, I. Bihl ................. 0000s 
Firing device, automatic, A. A. Ramsdell. 
Firearm, breech loading, G. A. Horne..... 
Fireproof curtain, D. W. Adams.. 
Fireproof shutter, F. C. Roberts. 
Fireproof window, E. H. Lunken 
Fish butchering and cleaning mac . 
As? Hughilett: on). cccs vie bi ae ee cuerdd ie Seltes 
Fixture tap and receptacle holder, universal, 
1 CG RYCLVSON: 60:5 o's 8 celia case detec ve 
Flexible mat, Grant & McDowell.......... 
Fountain. See Electrical fountain. 
Fruit picker, G. W. Merker....... Savewes 
Furnace, L. De Rome ....... ‘ 
Furnace, ‘Tucker & Grundell . ae 
Furnace, J. T. Kelly ...........26 ° 
Furnace door, gas, F. R. Sellman . 6 
I‘urnace spout, blast, J. T. White. . 
Game board, W. Brown ........... oe 
Garment attachment, J. E. Hibline....... 
Gas cut off, automatic, W. A. Michael... 


Gas generator, acetylene, Thomas & Hudson 
Gas heater, C. BHickemeyer..............6. 
Gas, purifying illuminating, 7 
Gearing, toothed, Urtel & Schilling... 
Gearing, variable speed, B. M. Coffee. 
Glass, making, W. E. Heal ........... 
Glazing machine, E. G. Ruder 


Gold separating machine, Stevenson & 
ORG isats eo Meise a cd's asate ona ieta athens 
Governor, explosion engine, B. W. Haydon 


Governor, shaft, C. R. Minor 


Grain drill, G. O. Ecker ...............068 
Grain elevator and weigher, C. Bradford.. 
Grapple, Kahler & Witham ..............6. 
Grate, movable endless, J. P. Barnes, 
782,213, 
Greenhouse or other structure, E. W. Hitch- 


AIESE- B.scksvene areola stele) a Gea ehoraharste aesacimape a eahy 
Grinding machine skate or tool holder, M. 
B. RUSS. wee cece ceveesees . 
Guano distributer, G. W. Bowe 
Gun, bolt, T. G. Bennett 
Gun firing mechanism, Meigs & Jakobsson. 
Guns, control apparatus for recoiling, C. 
P. E. Schneider 
Guns, means for cleaning out the bore. of, 
Be DLs SAW OB ie cos so dte.e weave hi ee Siete oce 
Gypsum applicable for filling purposes, 
manufacture of crystalline, W. Brothers 
Hair, ete., preparing, Battis & Goodell... 
Hand covering, T. J. & F. L. Seebacher.. 
Hand hole covering, A. C. Lynch........ 
Hand wheel, F. H. Richards .......... 
Harrow and seed coverer, combined, J. 
Hs. ROG. © oelste Fieve: «587560 ecsis pace abe diate oe be s 
Harrow coupling, G. E. Blaine 
Harvester, corn, F. B. Pierce 
Harvester guard, W. Webber .... 
Harvesting machine, corn, J. 
son 
Hat and coat hook, C. Faust ...... 
Hat fastener, W. W. McNaughton 
Hat. fastener, separable, W. W. McNaugh- 
OM aieress sie eo wpos eg wigse eseieney mibie dude ese eeaeceS 
Header and shredder, W. Giles 
Header construction, J. M. McClellon 
Heater, W. Richter 
Heating furnace, continuous, 
Tlinge, F. M. Nelson 
Hinge bracket, E. R. Argenbright 


tinuous, J! Reuleaux: 


782,340 
782,386 
782,732 


his carriage is ademonstrat- 


ed, not merely a theoreti- 
cal success. € Five months 
use on the Pacific Coast 
shows thot its upkeep is 


Ge small,and that like all other 
Ramblers, it isto be depended upon 
ee wherever roads arz fit for travel. 


@ Full information on request. 


@Other Models $750, $850, $2 
and $3000. 7 neh ais a faery: 


THOMAS B. JEFFERY & COMPANY. 
Main Office and Factory, KenoshaWisconsin 
Branches, Boston, Chic: o, Philadelphia 
New York Agency, 134 West Thirty-e ighth Street 
Representatives in all other leading cities 


782,287 
782,575 
782,437 


782,803 
782,648 


782,809 
782,630 


782,754 


782,457 
782,369 
782,735 


Made in America 


Has been carried to the uttermost 
corners of the earth :— 

because of its proved ability to write 
the thought of the world in any 
language that has an alphabet. 


Remincton Typewriter Company 


New York and Everywhere 


782,425 


782,214 
782,561 


782,511 


782,321 
782,316 
782,583 
782,404 
782,275 


AMERICAN JUMP SPARK IGNITION OUTFITS 
, ice = 


782,296 
a ; MARINE STATIONARY 
r=) AUTOMOBILE MOTORCYCLE 
er: SEE CATALOGUE W. AMERICAN COIL COMPANY, Somerville, Wass. 
782,353 
782,699 
782,697 


782,685 


= Twentieth Century Polishing Lathe 


Hinge for storm windows, separable. J. 2 

DieWl aceite ee bie ee chon canes osteo » 782,327 occupies a floor space of only 24x30 inches, and stands go inches high. It is 
Hinge, release, Struble & Cain .... + 782,428 designed for light buffing and polishing required by gold and silver platers. 
Hog scalding trough, E. Scherer.... + 782,702 Both shafts are made of steel and run in self-adjusted babbitted boxes with 
Hook, W. M. Williams ............. 782,302 perfect alignment. Driving wheel 24 inches in diameter. The Box Top, 
Horseshoe, V. Piedilate ..........++se.ees 782,693 17x 30 inches, made of finely seasoned hardwood, lined with heavy zinc. 
Tlorseshoe calking machine, E. Rosser ieee ‘eS Price, with No. 2 Head, $18.00; With No. 2 C Head, $19.50; With No. 3 Head 
Hone eoapllne WwW ae eigen "Tres eccganes $83'593 ; (as in cut), $20.00; With 3-lap Head, $21.00, Weight, 160 lbs, 

, Ww. J. , Jr. nee 4 

Hose rack, S. Mellinger .......... ... 782,617| THE W. W, OLIVER MFG. CO., 1483 Niagara Street, ~- BUFFALO, N. Y. 
Hose support, lawn, H. S. Parker........ 782,461 
Hot air register, H. Symonds.... 782,707, 782,708 
Hydro-extractors, electrical drive for, W. 

Ti. DPOUCR: «i ociieidedl one itis Sete tees secs 6 782,646 
Hydrocarbon furnace, G. C. Calentine.... 782,774 
Hygienic and therapeutical purposes, ap- 

paratus for, J. M. A. Tacomine Bin ee: Oe 782,400 e e 
Ice cream freezer attachment, S. M. = 

oe welll TN Lo California 
Indexing mechanism, B. M. W. Hanson.... 782,240 


Ingot molds, gutter plate for bottom cast, 
W. J. Levey 
Inhaling device, A. Goldstaub 
Insulated rail joint, G. L. Hall 
Insulators, arrangement for securing wires 
on, J. Macek 
Internal combustion engine, Sterne & Davis 
Jeck, A. Searls 
Jar, R. H. MeCoy 
Jar, bottle, ete., 
et al 
Joint. See Angle joint. 
Jug lid, automatic, D. A. D. MacMaster.. 
Knife head, C. J. Foster 
Knitting machine, straight, 
Label applying machine, 
VOTte rss aire ea io 8 Cais Wak wisie S Gels Claes Slate sco 
Lace fastener, shoe, S. Lipkowits 
Lamp, T. S. Leese, reissue 
Lamp for heating brooders, G. C. Chase... 
Lamp ignition device, central draft, C. E. 
GETVAIS woeoereeeesseee et ereene seeeeee 


closure, G. EB.’ Crawford, 


box, 


In less than three days from Chicago—what an agreeable 


782,452 change! Why endure three more long months of winter 
- 782,747 weather, when you can leave it alland go to balmy California 
782,652 on a train like the 
rect Gold imited 
an olden State Limite 
782,411 : 
82, 806 Every comfort and convenience—a gorgeous hotel on wheels, if you please—ex- 
P pressly for YOU. ; 
782,577 Daily via El Pasoand the Southern Pacific through New Mexico. Most southerly 
782,330 course—quickest to reach the realm of summer. Every mile is a mile away from: 
. 782,480 winter. : 
Full information about this train and other service, to California, with booklet “The 
782,638 Golden State,’ promptly on request. 
782,673 JOHN SEBASTIAN 
12,318 Passenger Traffic Manager Rock Island System 
782,725 CHICAGO 


782,551 
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AGENTS 


wanted in every locality to represent the Keystone 
Fire Extinguisher. We offer attractive inducements 
for permanent, profitable occupation. Previous 
experience not required. The 


KEYSTON 


Extinguisher 


Fire 


has been examined and approved 
under the standard of tne National 
Board of Fire Underwriters. It is 
the CHEAPES't and BEST ap- 
roved extinguisher on the market. 
‘bis agency can be carried in ad- 
dition to other business interests. 
Write to-day for full particulars. 


JAMES BOYD & BROTHER 
18 N. 4th St., Philadelphia 
Manufacturers of 

FIRE PROTECTION EQUIPMENT 
Fire Hose, Hose 
Couplings, Hose Pipes, etc. 


One-third of a Century 


Standard of the World 


A delicious beautifier, preserver and cleanser 
of the teeth; makes the breath sweet and the 


gumslesstender. The Metal Box is ahandy 
package forthe toilet table and traveling; no 
powder to litter; no liquid to spill or stain. 
2 25 Cents, at all Druggists. 

©. H. Strong & Co., Props., Chicago, U.8, A. 


HENRY & HORA’S 


Electricity 


Explains X-Rays, Wireless 
Telegraphy Radium, 
Transmission & Distribution 
Power Stations, Wiring, etc. 

Written in plain English. 


All Problems Solved 


Practical—Accurate—Scientific 
150 illustrations. 
355 pages. Cross index. 
“A practical handbook for stu- 
dents, apprentices, and electrical 
engineers.’’—Scientific American. 


Silk Cloth, decorative cover, silver stamping, . . $1.00 
Seal Leather, marbled edges, gold stamping, .. . 1.50 


HENRYSHORA'S: 


LAIRD & LEE, og? LISHERS . CHICAGO 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. Thebalance can be made 
by any amateur skilled in the use of too 1s, aud it will 
work as well as a $125 balance. ‘The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


U. S. A. 


LIQUID PISTOL 


Will stop the most vicious dog 
(or man) without permanent in- 
jury. Perfectly safe to carry without 
danger of leakage. Fires and recharges by 
pulling the trigger. Loads from any liquid. No cartridges 
require’. Over 10 shots in one loading. All dealers, or by 
mail, 50e. Rubber-covered holster 5e. extra. 


PARKER, STEARNS & SUTTON, 226 South St., NewYork 


ALL THE WATER YOU WANT 


WITHOUT COST 


Nickel-plate 
~ 5 ins, long 
Pat’d 


Other than the first price of a machine, 


NIAGARA HYDRAULIC RAM 
costs less than a Windznill or an engine. 
Requires no fuel, attention or expense. 


Wherever there is a running stream the 
Niagara will work automatically day 

9 and night. Worces water any height, 
-aay distance. Used by U.S. Gov- 
ernment, Railroads and Factories. 


Free Catalog. 
ANIAGARA HYDRAULIC ENGINE CO. 


Chester, Pa. 
140 Nassau St., New York 


ARTESIAN 


Wells, Oiland Gas Wells drilled 
by contract +o any depth from 50 
= to 3000 feet..iWe also manufac- 
ture and furnish everythingre- 
quired to dill and complete 
m same. Portable Horse Power 
and Mounted Steam _Drillin; 


Write us stating exactly what 


\ Machines for 100 to 1200 feet. 
i is required and send for illuse 


3 5 trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY Gy, 
186 LIBERTY STREET. NEW York, U.S. A. 


Lamp, incandescent electric, J. H. Guest.. 782,749 


Lamp, signal, Souder ............ 782,285 
amps, spiritus igniter for . 

Carlson . 782,486 
Lath, metal, . 182,667 
Lathe, autcmatic screw cutting an 

Coulter & Laws ..... eee eeee cece eeeee 782,220 
Lavatory, J. Maddock ..........24+ aereese 782,753 
Leaf system leaf inserter, loose, T. W. C. 

BOMN we cccsccccccessccsccccsccccsvsscs 782,773 
Level, gravity, T. F. Deck . -» 782,779 
Lifting jack, O. A. Dahl - 782,326 


782,632 


Pere reer rere ree es 782,622 
+ 782,772 


Liquid beater, A. Waldbaur 
Liquids with gases, apparatus for treating, 

R. Quarez 
Loader, E. Bivert ms 
Locomotive boiler, J. M. McClellon +. 782,352 
Locomotive brake shoe, H. L. Winslow.... 782,533 
Locomotive drive wheel, W. A. Taylor - 782,628 
Loom pick motion, H. Cote .. ¢ » 182,777 


nr 


Loom, pile fabric, Dornan & 8 ‘ + 782,494 
Loom shedding mechanism, F. Lacey, 
782,569, 782,570 
Loom shuttle, automatic filling replenish- 
Ing, Os “Janelle: ics sicescie ve ie oe cic esas 782,505 
Low water and circulation alarm for 
gascline engines, J. Schopbach........ 782,703 
Lubricating machine, R. H. Elkins - 782,225 


Lubricator, G. W. Thurston ........ . 782,532 
Lubricator, Wolcott & Davidson. « 782,590 
Lubricator, W. R. Eichenser ..........-. 782,734 
Magnetic controlling mechanism, <A. C. 

Mast wood i563 8 fant b ae seats coals bee eee 782,731 
Mail box, J. E. Graham ........... -. 782,748 
Mail pouch catcher, G. W. Mershon . 782,512 
Mail receptacle, M. S. Field ....... . 782,229 


Massage apparatus, J. C. Johansen . 782,663 


Massage implement rubber, J. Barker..... 782,715 
Match, friction, F. F. Sommers, Jr........ 782,284 
Matching and gluing machine, V. T. & 

Oz JOMNSION) 2535 seiweicine vio ee iw ae noe aes 6 782,342 
Measuring apparatus, S. H. Cobb......... 782,325 


Measuring device, tailor’s or dressmaker’s, 
F. Hosford 
Metal working machines, 
B. M. W. Hanson 
Metal working machines, screw feed mechan- 
ism for, B. M. W. Hanson .... 782,239, 782,241 
Metal working machines, steady rest for, 

B. M. W. Hanson ....cccccecesccecees 782,238 
Mitten, armored, W. C. Niebuhr . - 782,517 
Molding apparatus, A. K. Beckwith, 
782,537, 782,538 


782,339 
782,243 


Motion, obtaining oscillating or reciproca- 

tory, H. H. Young ...... aigete ette : «. 782,310 
Mowing machine, J. W. Latimer ........ 782,783 
Music sheet guiding means, G. B. Kelly.. 782,665 
Nail clipper, H. C. Hart ...........5- eons 782,654 


Nipper adapted to bend at right angle and 
to flat the ends of metal wires, E. G. 


Christiansen 1... .. cece cece eee cece 782,546 
Nut loek, J. W. Poince .. 782,266 
Nut lock, H. K. Forbis -. 782,329 
Nut Jock, J. Rogers ........ .. 782,418 
Nut lock, A. C. Baumwart . - 782,434 
Nut lock, A. M. Gaines ............e.ceeeee 782,808 
Nuts, bolts, studs, ete., means for locking, 

D. Marshall ........ 782,349 


782,736 
782,276 
782,553 


Oil can, C. W. Epperson . 
Oiling device, chain wheel, 
Opera glass, C. F. Glocker 
Optical projection apparatus, A. T. Thomp- 


SOD isis sos ie ar eilg wai 6 55,8 Bids S:86 Wb wee PS.0 8189S) 782,586 
Ore sampler, A. G. Gullberg ............ 782,235 
Ores or other uses, machine for crushing, 

Dis. Soe N@VALL: 5 aes aii avid Siae'es ie a 782,284 
Oscillating engine, H. J. Uhlenkott. 782,801 
Oxygen, obtaining, G. F. Jaubert ...... 782,609 
Paper board apparatus, corrugated, J. N. 

Hahn: *2-sare savaiersiere sates sous eddies ee ated 782,558 
Paper board, machine for making corru- 

gated, J. N. Hahn ..........ce. ee eeeee 782,559 
Paper board, means for making, T. W. 

MeParlanga: © os. :6 5 s:ecsie save coe se ceclale's «. 782,354 
Paper, cockle st 

Ca BDI! 25S Far deaiiasds sec taraia or acatuacs a orate dl cia Sista ae 782,218 


Paper perforating machine, E. H. McCloud 782,263 


Paste, mucilage, etc., receptacle or jar 

for, ..P: cD. Stretehy | icici < seresic, oete eee es, 782,427 
Peat collector, tubular, W. A. Milne...... 782,260 
Peat for fuel, preparing, Vaughan & Hor- 

TOP rats Sieie's Se.daiieienreig Bisse 3 g.0 sc crecelevele Be hia’) 782,587 
Pencil and _ sharpener, 

CLAMOEY,. case e ae db Dickie oh a We ceiae w sie e eee 782,726 
Penholder, G. L. Black « 782,540 


Penholder finger hold, B. B. Goldsmith.... 
Phonograph records, composition for making 
duplicate, J. W. Aylsworth 
Piane tone modifying means, I. B. Smith.. 
Picker. See Fruit picker. 
Pie making machine, H. L. Manning...... 
Pie making machine crust molding me 
ism, H. L. Manning «. 782,615 
Pier, floatable concrete, Hadlock & - 782,557 
Pile fabric, C. C. Gelder 782,745 


782,388 


782,375 
782,799 


782,614 


Pinion filling machine, automatic, C. J. 
Cleveland: - cde diac ens sae dcane 8 Sees veo 782,644 

Pipe coupling, D. BE. Brockett +. 782,482 

Pipe cutter, D. L. Ellis .......... « 782,226 


Ll 78923462 


Pipe cutting machine, J. Parker.... 
+ 782,424 


Pitman connection, H. A. W. Simith. 


Placket hoider, H. N. Northrop ......... 782,460 
Planter marking attachment, corn, J. F. 
Callahans ose as sic cise oo aie e Shae eieiearess eve 782,381 
Planter, potato, G. W. Spencer « 782,527 
Planter, seed, S. A. Morris ............e006 782,459 


Platinum contact substances, 
Knietsch & Scharff .. 


revivifying, 


782,782 


Plow, W. T. Huggins . 782,658 
Plow, double shovel, A. F. 782,395 
Portable case, F. B. Hagaman .......... 782,651 
Postmarking and canceling machine, E. R. 

Malmborg. ..... ese cee eee eee cece eee 782,510 
Power, transmission device, elastic, G. H. 

FRAPS s 2:8 SS peas od kg 2 aise bre eens niele eioieie in 782,560 
Power transmitter, friction clutch, S. Borton 782,481 
Power transmitting device for sewing or 

other machines, P. Petri .............. 782,692 
Printing press, Palmer & Denmead ........ 782,356 
Printing presses, device for cleaning the 

inking rollers and ink plates of cylinder, 

FB. JOWNSON: i vise s es vice a ke Saas eee bee 782,341 
Profiling machine, B. M. W. Hanson ...... 782,242 
Pseudo-cyclocitralidene acetone and making 

same, Merling & Welde .............. 782,679 
Pulley or wheel, L. S. Lachman .. « 782,253 
Pulleys, manufacture of metal, 

stone . 782,509 
Pulling device, E. L. Biladeau 782,378 
Pulp, manufacture of articles from fibrous, 

C. H. Valentine ........ cece ceeceeeee 782,371 
Pump, I O. Day ...........0. « 782,493 
Pump, centrifugal, J. M. King 782,343 
Pump, centrifugal, turbine, 

PAG ve bis Fees vi 8 cere Swe eee ee Da 782,271 
Pump, centrifugal, turbine, or similar, F. 

AY’ He P hd emis en tutes cts reson eeelen wie eaare 782,273 
Pump, metal, F. J. Wich ............0.6.. 782,299 
Pump, multistage centrifugal, turbine, or 

like, Be RAY side Sis edie civbee Hae Ves Bee 782,272 
Punching implement, belt, W. W. Woodley 782,307 
Puzzle, W. Perdue ...........0.e eee eeeee 782,464 
Racking off and cask filling apparatus, G. 

BY, ee 1) <1 0) 6 a a 782,251 
Radiators, ete., vacuum air valve for, A. BE. 

DYUTA MN 513405 5 5aiese 6 ais" dane gis ie ae, sh 015 alesis, bese 782,328 
Rail brace, W. S. Weston «+ 782,588 
Rail, guard, J. Ford ...... «. 782,443 
Rail joint, C. Kofske «+ 782,399 
Rail joint, O. M. Deemer ........... . 782,645 
Rail joint splice bar lock, R. Lang. +. 782,571 
Railway, C. H. Howard ............... -» 782,398 
Railway frog, reversible, V. Angerer . 782,714 
Railway rail stay, E. Laas ............... 782,568 
Railway signal, automatic electric, W. S. 

DACKSON: ~ os jaye sic bb 5 Sad ch eee 6a dH Ose ee 782,751 
Railway tie, metallic, Blair & Ditchfield.. 782,317 
Railway tie, steel, J. M. Griswold....... 782,389 
Railway track alining apparatus, Shaw & 

Wherle: ff ico ee Secs i iiak oe dos tes ee See Seo 782,362 
Range or stove, hot air, S. Turansky. 782,631 
Razor box, safety, M. & A. S. Zinn. 782,713 
Receiving apparatus, H. Shoemake 782,422 
Rein guide, C. Mitchel] ........... 782,261 
Road making machine, S. Randall 782,270 
Rock drill, R. Temple ...............0..- 782,429 
Roof for mausoleums, tombs, ete., 0. J. 

Copeland, scccccrcccvesccesese ws sewesse 782,436 
Rotary engine, H. N. Rathjen et al. - 782,359 
Rotary engine, M. B. Mills ........ . 782,513 


Rotary engine, H, Uren .rececceveeveseres 182,802 


ALL THE SECRETS JIU-JITSU 


. THE WONDERFUL JAPANESE METHOD of attack and self- 
: oe defense, by which the WEAK defeat the STRONG, in one vol- 


BOY TAKING A FALI OUT OF A 
BIG BULLY. 


ume, complete, by Capt. 
nearly 100 photo-illustrations. 


Harry H. Skinner, 12mo, cloth, 
By mail, $1.00. 

THIS BOOK its the 
OFFICIAL TREAT 
ISE of the System Lis 
USE AT NEW YORA 
POLICE HEAD.- 
QUARTERS and by the 
officers of the U.S. Army 
and Navy. 

PRESIDENT ROOSEVELT, 
our most distinguished 
exponent of Jiu-Jitsu, 
says the art is worth more in every way 
than all of our athletics combined.—-Re- 
view of Reviews. 

THE U.S. GOVERNMENT has 
adopted this Science as a part of the in- 


struction at Annapolis Naval Academy and West Point Military School. 


Jiu-Jitsu, by Capt. Skinner, described with simple eloquence, 


life. Handsomely printed.-New York American. 


enriched with many photographs from 


Jiu-Jitsu—Capt. Skinner gives clear, careful explanations of all the various positions.—N. Y. World. 
Capt. Skinner’s book is a comprehensive work in letterpress and pictures of this remarkable sci- 


ence. —Tribune. 


The reading of this book is all that is necessary to make you master of all the secrets of JIU-JITSU 


JAPAN PUBLISHING COMPANY 
Dept. E. American Tract Society Building, New York, N. Y. 
New Students’ Compound Microscope, full outfit, - $6.00 
New Small Laboratory Microscope, full outfit, -  - 9.00 
New Large Laboratory Microscope, full outfit, - ~ 18.00 


Instructions and complete outfit of mounting material with each microscope. 


Send for lists. 


Dept. 6, WILLIAMS, BROWN & EARLE, 918 Chestnut St., Philadelphia, Pa. 


STANDARD SPOKE 


F*STAN DARD’’ 
’ Two-Speed Automatic Coaster Brake Hub 


Makes wheeling a delight, eliminates the drudgery. Donot waste money 
on experiments when you can buy a perfect attachment all in one hub. 
Our little booklet tells all about it and is mailed free. Write to-day. 


AND NIPPLE CO. Torrington, Coun. 


WARRENS 


RAL ASPAALT S, 
NATUR AT REACKE OAND 


RooFIN 


Apply it yourself. Viakes a finished gravel roof. Cotes ready 
to lay in rolls of 108 square feet. Write for sample, circular 
and prices. , Warren Chemical and Mfe. Co., 

. 18 Battery PL, New York 


‘““We Analyze Everything”’ 
AT REASONABLE RATES 


Should you want to know what is contained in any 
preparation or product, address 


THE ELLSWORTH LABORATORIES 


Max D. Slimmer, Ph.D. 
Suite 406, Ellsworth Bldg., Chicago 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 


tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived froma battery, and 
ave sufficient pewer to operate a foot 

machine requiring not over one man pow- 
1 figures. Contained in SCIENTIFIC Bais 

‘0 be 


which would 
lathe or an, 
er. With 
1CAN SUPPLEMENT, No. 641. Price 10 cents. 
had at this Office and from all newsdealers. 


BUFF 


TRANSITS AND LEVEL 
are used exclusively on the largest 
works where utmost precision is re- 
quired. Send for new catalog No. 22. 
FS THE BUFF & BUFF CO. 

, Boston, Mass. 


Cheap Power from Kerosene 


SAFE, SIMIPLE, VALVELESS 
AND RELIABLE 
Universal Kerosene Engine. 


Automatic in operation. easily start- 
ed, and runs steadily ard at a come 
paratively high rate of speed at a cost 
of less than one pint of kerosere oil 
per actual horse power hour. Praised 
wherever used. ighest efficiency at 
lowest cost. For prices and terms 
address 


UNIVERSAL KEROSENE ENGINE Co. 
137 Liberty St., New York 


Kerosene Oil Engine 


Nothing but Kerosene Oiltorunit 


Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
4 Other engine manufactured. Economi- 
‘cal and Easily Operated. 


International Power Vehicle Co. 
Stamford, Conn, 


Gen Motors 


Headless Self-Contained 
It is as easily controlled as a steam 
engine. Variable sparker. The 
uly. perfect moderate priced 
| launch engine on the market. 
Let us convince you. Write 
to-day. 

Grant-Ferris Co., Troy, N.Y. 


Automobile and Marine § 
Motors Simple, Compact f 


and Powerful 


Best Material. Perfect work- 
manship. Send for Catalog 


ALEXANDER & CROUCH 
40 So. Canal St., Chicago 
1, 2 & 4 Cylinder, 4,8 & 16 H.P- 


a 


HAIR 


Al Practical Tnvention 
Chat bas Proven Effective 


Last month we suggusted to those placing 
order for the Evans Vacuum Cap that their 
checks be dated ten days in advance. 

The Jefferson Bank guarantee on the Cap, 
however, together with the fact that nearly 
every sale has led to other orders, has sim- 
ply deluged us with work, and we now sug- 
gest that those who con- 
template placing order 
date their checks at least 
thirty days ahead, as we 
cannot promise earlier 
shipment. 

This, of course, is quite 
a reflection upon our 
ability in not being pre- 
pared, but we now have 
arrangements under way 
that will enable us to 
make shipment of nearly 
a thousand Caps daily. 

The Evans Vacuum 
Cap is used a few minutes 
each day, and it only re- 
W quires about ten days to 

get the scalp loose and 

pliable and this condition 
is essential to the life and growth of the 
hair—the hair cannot thrive in a tight and 
congested scalp. 

The Vacuum gives the scalp a pleasant, 
tingling sensation, and the advantage of 
the process is that a healthful circulation 
is obtained without rubbing and without 
the use of drugs or lotions. 


Illustrated book, describing this invention and its 
possibilities, will be sent to any one on request. 


Evans Vacuum Cap Co. 


425 Fullerton Building, 
St. Louis, Mo. 


THE MONTHLY JOURNAL 


An up-to-date publication devoted to the various 
branches of concrete construction. Send $1.00 for a 
year’s subscription. Sample free. 

Concrete Publishing Co., 33 Congress St., W., Detroit, Mich, 


BS ficasteaihngs 


Rape oa 


OW is the time 


to start a 


Diamond Savings Account - 
Select the Diamond you would like to 
own and wear from our 1905 Catalogue 
and it will be sent at once on approval. 
If you like it, pay one-fifth of the price 
and keep it, sending the balance to us in = 
eight equal monthly payments. We open these 
accounts with all honest persons who want to save. 
Diamonds will pay 20 per cent profit from increased 
values in 1905, or five times better than banks. Satis 
faction absolutely guaranteed. Write for Catalog today. 


LOFTIS BROS. & CO. (fis) 


DIAMONDS, WATCHES. JEWELRY 


Dept.B.180, 92 to 98 State Street, Chicago, Ill. 
Winners of Gold Medal at St. Louis Exposition. 


The Autocar 


The Car of Simplicity 


THE Autocar stands as a triumph 

in automobile building. Its 
construction combines with great- 
est efficiency and durability a 
simplicity that is the wonder of 
all who see it. This is a feature 
that commends itself alike to the 
novice and theexpert. It means 
minimum liability of derangement, 
greatest ease and safety of opera- 
tion, and lowest running expense. 
Each type of Autocar represents 
the nearest to perfection in its 
class. Every Autocar is built 
upon lines proven correct by ex- 
perience; built of absolutely the 
best material, and with the best 
workmanship procurable. 


Autocar records of actual per- 
formance bear out the claim that 
for good day-in-and-day-out, up- 
hill-and-down service, for dura- 
bility and freedom from annoyance 
the Autocar is unsurpassed. 


The new car, Type XI, illus- 
trated above, shows a number of 
very valuable improvements, ac- 
complishing increased ease of con- 
trol, safety, and simplicity. Four 
cylinder vertical motor, double 
side entrance tonneau, $2,000. 


Type VIII, Four-passenger Car, 
Rear Entrance Tonneau, $1,400, 
and Type X, to H. P. Runabout, 
$900, are the cars which have 
made the present reputation of 
the Autocar, to which the new 
Type XI will surely add. 


WRITE FOR 
CATALOGUE AND DEALER’S NAME 


The Autocar Company 
ARDMORE, PA. 
Member A.L.A.M. 


Now let us send re 

the Free Book. 

telling all about it. We will also send 

‘vou Prof, Sloan’s fifty original sugires 

= + tions for improving your 
handwriting. 


“The Pen That Fills Itself” 
Dip pen in amy ink well or any ink, press lever and operation is 
over. As a matter of cleanliness, comfort and convenience don’t 
you owe it to yourself to learn more about this perfect pen? 
If you will let us send you our beautiful new illustrated 
catalogue, it will make you a CONKLIN enthusiast. 


The Conklin Pen Co. *4.ctes0°onto™ 


Represented in Great Britain by American Agencies, Ltd., 88 Shoe 
Lane, Farringdon St., London, E. C.: in Australia by Rae, Munn 
& Gilbert, 47 Market St., Melbourne. 


Scientific American 


Sad iron, J. M. Harper .................- 
Safety hook, I’. Dronne ............... x 
Sandpapering machine, G. Herrmann 
Sandpapering machine, H. W. ‘Rugg 
Sash lock, T. E. Smith : 
Sash lock, lift, and support, F. Neudorff...782,412 


Saw,: de; Das, lens ie eeewiccies eas 782,396 
Saw tooth tool, ‘IT. Olsen 782,690 
Seow, C. Kuhn .............. 782,567 
Seal, F. W. Brooks .............e00e8 «. 782,485 
Seal, bottle, ©. Ingulli .................. 782,661 
Searchlight mounting, Webber & McGeorge. 782,297 
Separator bundle straightener, J. W. Alsop. 782,431 
Separator screen, P. L. Simpson .......... 782,283 
Sewing machine bobbin case latch, E. L. 

BOWGUS , ioe eke eis Pas. roses hoa ate setae Se ete 782,541 
Sewing machine thread holder and cutter, 

We MY ‘Campbell eo janie de aes iets 782,543 
Shade hanger, window, D. Campbell .. 782,484 
Shade supporting bracket, U. G. Rich..... 782,698 
Shaping machine guard, T. L. Harris ...... 782,392 
Sheet metal plates, cutting ends from, J. 

PROB eS wna Bele fuse m sions eaten wae cetivetena G 782,451 
Shirt bosom retainer, E. H. Fifield...... 782,385 
Shoestring having removable ornaments, C. 

A. Funk ......... 782,601 
Shower pipe, W. H. 782,755 
Shutter bower and fastener, . 782,721 
Sign, advertising, C. R., Sr, C. R., Jr., 

66 Ds OS -Groity oso ieee oases eae sieee 782,498 

Signal. See Car or train signal. 
Sink trap attachment, A. .Savard.......... 782,760 
Slicer, vegetable or fruit, W. & F. Walter. 782,292 
Slipper, fabric, J. H. Giles ............... 782,445 
Speaking tube, W. J. Storey ............ 782,288 
Spinning frame bobbin holder, A. Ash- 

SWOLEHs oicroce rate en Sees be eRe eee clei sep eaee 782,535 
Spinning ring, T. P. Farmer ............ 782,228 


Spiral cutting machine, B. M. W. Hanson, 
782,237, 782,226 
Spool holder, E. Hechheimer .............- 782,503 
Spoon, temperature indicating, H. E. Ashley 782,433 
Sprinkler system, automatic, E. L. Thomp- 782,531 


BOM aSusts rate chet ese ansace 
Sprocket wheel, cone, . 782,262 


L. Morse. 


Squeezer, Mayhew & Hilderhof -. 782,406 
Stake holder, Lewis & Bostwick.... .. 782,256 
Stalk cutter, G. W. Whitcomb «. 782,373 
Stanchion, cattle, C. H. Knickerbocker.... 782,566 
Steam boiler, S. S. Lanyon ............... 782,668 
Steam engine, J. S. Wignall, Jr. .. 782,475 
Steam trap, P. Fraser ...............0200- 782,331 
Step and seat, folding, C. N. Hazelton... 782,393 
Stereoscope, C. L. Pappenhagen .......... 782,519 
Sterilizing apparatus, Winchel & Whaley.. 782,303 
Ston2 base, artificial, C. C. McHlhaney..... 782,515 
Stone block, artificial, M. Q. Mullenix.... 782,351 
Stone building blocks, mold for making arti- 

ficial, “J. Bin ger..2 2 echo ee ek ones 782,230 
Stopper extractor, W. H. Wheeler « 782,711 
Storage apparatus, C. Piez ........ 782,694 
Stove, coal and gas, Masseth & B wee 182,607 
Stove, hot air blast, Gunn & Mulloy ...... 782,334 
Stove water back, D. F. Printz 782,358 
Strainer, milk, J. O. Linden 782,672 
Striking bag and swivel and universal joint 

attachments therefor, H. & E. J. Gold- 

SILC OR gos Sars ehcndie eile ees Seria avai atrey asa Bete 782,332 
Switch stand, semaphore, A. A. Strom.... 782,529 
Syringe, hypodermic, M. Campbell «. 782,723 
Syringe, hypodermic, F. W. Steuer .. .- 782,800 
Telegraph relay, J. W. Larish «. 782,254 
Telephone exchange system, W. M. Davis.. 782,382 
Telephone register, M. Hitt ............. 782,562 
Telephone switch, intercommunicating, W. 

DS SROSO™ vhecie cre soto este a tagorecilere Bitete eere wane 782,419 
Telephone system, D. W. Campbell -. 782,323 
Telephone system, four party line, 

COCK Ss bind sees cletaleae samt s .. 782,376 
Teneriffe lace wheel, R. E. Dexter ...... 782,600 
Thermostat, J. I. Linler ........0.eeesee0s 782,453 
Threshing machine, J. H. Sommer 782,363 
Tile, corner, E. Hazlehurst .............. 782,447 
Tiles, production of undercut, W. H. Cam- 

MOY OL y cretater scasshecd/saleveye's, sis oiagaie aia e's fark See « 782,483 
Tire; rubber, C. H. Bryan .............. 782,379 
Tire shrinker, J. G. Shuster ............. 782,763 
Tire, vehicle, S. G. Board .............068 782,318 
Tobacco cartridge, W. HE. Coleman ....... 782,219 
Tool head and fastening device therefor, 

Cc RAD ise Se Rees hebrew cue oreo 782,466 


« 782,291 
+ 782,605 
782,696 
782,312 
see 182,544 
erekanate 782,405 


Totalizing mechanism, H. E. Goldberg. 
Track sander, A. B. Potts ......... 
Traction apparatus, electric, 
Tray, R. J. Carrier 
Trolley, J. Martland 


Trolley, °B: Williams» sibel 36 cic Fee wee 782,589 
Trolley guard, E. R. North .............. 782,756 
Trolley pole controller, J. P. Magney ...... 782,786 
Trolley switch, A. Palmros ............. 782,796 
Trousers shaper, J. Greenleaf ........... 782,650 
Truck and frame, combined railway car, W. 

A CDIGIAR Gy o5 sciseeiPs Bae S ie Bbi6 S28 wintete: 782,601 
Truck attachment, hand, H. L. Myers .... 782,682 
Trumpet, carriage, W. F. Schmeltz ...... : 782,582 
Trunk, L. Lieberman .............0.2-0000% 782,671 
Tumbling barrel, J. R. Rusby 782,700 
Turbine, Cuthbert & Snyder. .............. 782,222 
Turbine, compound steam, H. F. Full 

REISSUE S-<5. 48 wis OS ese = 12,317 


Turbine, steam, W. L. Pope .. . +. 782,267 
Turbine, steam, Rateau & Sautter ...... 782,623 
Type machine adjusting or centering me- 

ehanism, J. S. Bancroft .............. 782,536 
Type machine die case transposing mechan- 

ism, J. M. Dove, et al................ 782,549 
Type setting and distributing machine, L. 

Si. (Campbell civ whe chen’ ase ete 9.6, athe esas scence 782,775 
Typewriter, G. W. Winters ...... 782,635 
Typewriting machine, L. S. Burridg 782,542 
Umbrella carrier, C. C. Pogue ....... 782,357 
Umbrella, folding, C. P. Funk 782,744 
Umbrella gear, Baldwin & Treman 782,212 


Umbrella rib, Fretz & Yeagley 
Valve, J. J. Dunwoody 
Vegetable cutter, D. J. O 


Vehicle, E. Pearl .............. . 782,520 
Vehicle antirattler, Wilcox & Hic 782,634 
Vehicle wheel, E. L. Perry .. 782,465 
Vehicle wheel, G. S. Ogilvie ............. 782,518 
Vehicles, power installation for self-pro- 
pelled, P. H. Batten .................. 782,591 
Vending apparatus, automatic, R. E. Payne 782,691 
Vending machine, W. M. Mack ............ 782,258 
Vessel, packing, C. M. Brown .. «+» 782,720 
Wagon brake, J. M. Webb ...... +. 782,294 
Wagon, dumping, W. S. Livengood .. .. 782,348 
Wall construction, J. A. Ferguson «. 782,441 
Warp beam, C. Taubert .......... ... 782,709 
Washing machine, H. Lindestrom «....... 782,574 
Watch protector, BE. V. Phillips --- 782,521 
Water column, N. P. Fenner, Jr. .. 782,496 
Water flood gate, J. Hansen.. ... 782,390 
Water gage, J. O’Connor ................ 782,688 


Water heater, electrical, M. H. Shoenberg. 782,525 


Water tube boiler, superheating, J. P. 
SN6ddOn eee es ea esis ceeds we kak 782,765 
Weighing machine, automatic, G. J. Hicks 782,338 
Well system, oil, F. J. Moser............ 782,681 
Well underreamer, J. J. Brewster........ 782,320 
Wells, inducing a flow of oil from _ oil, 
BEB Garaner: :. 2. sae cde hake ents sees ... 782,233 
Wheel. See Hand wheel. 
‘Wiheel:: Bi; (Saxon 3 ov asada acacsases web ea cates 782,279 


Wheel, P. F. Hein .. 
Wheel, R. S. Cutter 
Wheel, J. G. Stewart 


782,336 
782,728 
- 782,767 


Whip operating device, W. ~ 182,227 
Whip supporter, J. D. Flanigan 782,442 
Whips in sockets, means for locking, P. 

Botre #12) Sa2% SEALER Re aE Any aaa aoa 782,718 
Window, I. Fischer ............... «-- 782,743 
Window closing device, W. S. Doe 782,729 
Window lock, T. Padgett ..............4. 782,578 
Window screen, metal, S. W. Benson.... 782,771 
Wire clamp and tightening device, J. M. 

Sweet seSee eos Wa wie Gas Seale cena s 782,585 
Wires, supporting bracket for messenger, 

Hee Die “Stroud: | 22 uie viet eae h eho eevee ees 782,366 
Wood filler, S. D. Kudysch . oe. 182,252 
Wrench, J. Reisinger - 182,274 


i) 782'572 
782,592 


Wrench, W. H. Leister 
Wrench, M. W. Brady .... 


DESIGNS. 


Advertising label, W. J. Dietrich ......... s 
1 Bottle, C. W. Meinecke ...ceceeeeceeecees 34,336 


Fepruary 25, 1005. 


Ln an.tent times the coach and four—in modern times the 


OLDSMOBILE 


Emerson complained that railways had robbed travel of its sentiment 
and pleasure. The sage of Concord had never ridden in an Oldsmobile, 
which combines the speed of the train with all the delights of stage coach 
travel, revives the sentiment and pleasure with all the discomforts left out. 

The Oldsmobile Touring Car with its graceful lines and abundance of 
power yields instant obedience to the touch of the driver and. unites 
comfort with wonderful speed and endurance. Its 20 H. P. two-cylinder 
motor meets every requirement with entire freedom from the complications 
of the four-cylinder cars. Inexpensive to operate. Tire expense reduced 
to the lowest point. Speed from 6 to 4o miles an hour. 


Oldsmobile Standard Runabout, 
Oldsmobile Touring Runabout, 
Oldsmobile Light ‘onneau Car, 


$650 Oldsmobile Tour‘ng Car, 
$750 Oldsmobile Light Delivery Car, 
$950 Oldsmobile Heavy Delivery Car, 


$1400 
$1000 
$2000 


Detailed specifications sent on request. A pack of Automobile playing 
cards (standard 25c. quality) postpaid for 10 cents. Address Dept. 21. 


OLDS MOTOR WORKS, - DETROIT, U. S. A. 


Member of Association of Licensed Automobile Manufacturers 


Drawing by Edward Penfield 
Copyright 1905, Brownell & Humphrey 


/NOTE THE 
CUSHION 


Fisk “ Heavy Car” Type Tire 


HAS NO EQUAL 


The treads are made separately and can be replaced ata smallcost. The wearing 
surface is specially made for durability. The cushion feature is found in no 
other tire. The fastening is the time-tried bolt and nut principle, made rust- 
proof and scientifically applied. It can’t roll, creep or blow off the rim, but can 
be removed with ease. If you are not convinced, get a booklet, or seg it at our 
nearest branch. 


THE FISK RUBBER CO., Chicopee Falls, Mass. 


EASTERN SALES OFFICE 
754 Seventh Ave., 
New York 


WESTERN OFFICE 
1251 Michigan Ave., 
Chicago, II, 


BRANCHES : Bos Toy, 226 Columbus Ave.; SPRINGFIELD, 40 Dwight St.; PHILADELPHIA, 828 Arch 
St. ATLANTA, 103 N. Pryor St.; SYRACUSE, 423 So. Clinton St.; BUFFALO, 893 Main St.; CLEVELAND, 
318 Euclid Ave. DETROIT, 254 Jefferson Ave; ST. LOUIS, 3908 Olive St. OMAHA, 1116 Farnum St.;* 
KANSAS CITY, 1330 Main St.; MINNEAPOLIS, 14 Hennepin Ave.; DENVER, 1534 Glenarm St,; SAN 
FRANCISCO, 114 Second St; Los ANGELES, 1034 So. Main St. 


MONTREAL, CANADA. LONDON, ENGLAND. 


FEBRUARY 27, 1905. 


Safe Investments 


No government security nor high 
grade railroad bond will yield 
as great a return for the money 
actually invested as a savings ac- 
count in ‘‘The Bank that Pays 
4%.’> And when the high stand- 
ing and large capital and surplus 
of the institution are taken into 
consideration together with the 
character and integrity of the 
officers and trustees, it will be 
seen that no securities have a 
better foundation or afford 
greater safety. 

$1z.00 or more starts an account. Booklet , 


telling how to bank by mailsent free 
if you mention this paper, 


Peoples Savings Bank 
Pittsburgh, Pa. 


DURABILITY 


Fox Typewriter‘ 


On account of its perfected and su- # 
perior mechanical construction a Fox j; ; 
will outlast any other typewriter. . bi 

Repairs cost practically nothing, an g 
important feature enjoyed by the Fox { 
alone. 

Write for particulars concerning our 
free trial plan, and also our 1905 cata- 
logue just out, i 

old machines taken in part payment, 
and easy terms given. 

We want dealers for unoccupied terri- 
tory. Write for our liberal proposition, 


FOX TYPEWRITER CO. 


Executive Office and Factory { 
826-840 Front St. Grand Rapids, Mich, ' 


VA 
iG 


THE FRANKLIN MODEL SHOP 


Inventors, amateur machinists, schools and colleges furnished with any- 


thing in metal from a single piece to a complete working model. 
Prawings and designs worked out from inventors’ ideas, rite for 
estimates, Send for booklet No, 9, free, 


PARSELL & WEED, 129-181 W. 81st St.. New York 


WRITING IN SIGHT 


SYSTEM. 


Stop losing 15 minutes 


of each hour lifti i 
hhour li ting a heavy carriage 


You Will Be 
Convinced. 


VNDERWOOD 
TYPEWRITER CO 
241 BROADWAY 
NEW YORK 


50 Years’ 
Experience 


case : Trade Marks, 
_ Designs, 

Copyrights, Etc. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 


Patents taken through MUNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Solid by all newsdealers. 


MUNW & CO,361 Broaaway, NewYork 


Branch Office 625 F St. Washington, D.C. 


Scientific American 


Brush, C. HB. Thompson ............seeee - 37,340 
Cabinet, kitchen, A. V. Dzubay . 37,342 
Glass, plate, T. J. Woodward .. « 387,346 
Pencil tip, lead, B. B. Goldsmith ....... « 37,335 
Plate or dish, W. A. Pickard...... 37,337, 37,338 
Plate server, O. T. Cushman ............ 37,339 
Register or ventilator top plate, H. S. 

FRAPS sstece-si Sed 8 wend a8 eleia we < seress Baye ak 37,345 
Sign, cigar, J. I. Comber 37,333 
Sleigh, C. R. Knapp 37,347 
Smoking set, L. Goodman 37,334 
Stand, C. J. Taylor ...... 37,343 
Stove, F. Fiebeger 37,344 
Type, font of, G. L. Marsh 37,348 
Work table, J. B. Zink seeeeccceeees 37,341 


TRADE MARKS. 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
provided the name and 
the date be 
New 


this office for 10 cents, 
number of the patent desired and 
361 Broadway, 


given. Address Munn & Co. 


York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
terms and further particulars 


oing list. For 
eadre New York. 


address Munn & Co., 361 Broadway, 


Buttons, L. H. Hirsch & Oo............ 44,169 
Cement, gypsum, and lime, Liebold & Co.. 44,201 
Chocolate and candy, T. H. Auerbach...... 44,174 
Cigars and all-tobacco cigarettes, Fitzpatrick 

Se DPA DOr” 5s 255.5, ocean nb esie se eran aye. 44,175 
Clothing, certain named, E. Schaeffer...... 44,164 
Concrete building blocks, machine for mak- 

ing, Cement Machinery Co. .. 44,186, 44,187 
Condition powders, J. C. Zurflieh.......... 44,181 
Cotton piece goods, Carlowitz & Co...... 44,165 
Coupons, trading, J. H. Reohr.... 44,160, 44,161 
Crackers, biscuits, and cakes, Crescent 

Macaroni’ Co. \sis.cece ie shed eek ed aie a 'edeiie es 44,172 

44,192 

44,163 

44,173 
Food products, certain, Peninsula Produce 

Exchange of Maryland ........ 44,170, 44,171 
Hosiery, R. J. Fisher ............ 44,167, 44,168 
Insecticides, Omnia Chemical Co.......... 44,182 
Linings, M. W. Burd ..........eeeeeseeee 44,166 
Lockets and emblems, Thornton Brothers. 44,162 
Macaroni, spaghetti, vermicelli, and noodles, 

Anger Baking Co. ............ isaehs se one 44,197 
Medicated soap, certain named proprietary, J 

World’s Dispensary Medical Association 44,179 
Medicine for topical application, X-Zalia 

Corporation ...... cc cece cece ccc evccecee 44,194 
Oil, cotton seed, Gulfport Cotton Oil, 

Fertilizer & Mfg. Co. ...........0000- 44,200 
Oil, lubricating engine, Galena Signal Oil 

COs Rae eis SES SSeS e ey ote sia haath Wes Brac Nee 44,199 
Pencils, American Lead Pencil Co....... we 44,184 
Powder, antiseptic, Vreeland Chemical Co. 44,195 
Powder, talcum, National Toilet Co....... 44,176 
Remedy for certain named diseases, F. A. 

THOMAS) date dow sss: oie a sue sne oe Waele 44,180 
Remedy for piles, South African Remedy 

for Piles Syndicate .........c.eee eee 44,196 
Rubber boots, shoes, and galoshes, Ostasia- 

tische Handels-Gesellschaft ........... 44,188 
Scouring powder, Reitz Stone Co.... - 44,177 
Skimmers, M. M. Argersinger ....... « 44,193 
Soap, certain named, J. A. Simonds...... 44,178 
Spoons, forks, and knives, E. H. H. Smith 

Silver Co. .....eceeeeee 44,191 
Stone building blocks, machines for making 

artificial, Harmon S. Palmer Hollow 

Concrete Building Block Co.......... « 44,185 
Tetter cure, J. J. Hooper & Sons.. 44,183 
Washing fluid, M. F. Tobianski......... 44,198 
Waterproofed cloth, Fulton Bag and Cotton 

Mills .........06 See eb eee oresia cio seeesee 44,189 
Worsted and cotton piece goods, Farr 

Alpaca Co. ...... Wie ed sidia’s Code eeseecest 445190 

LABELS. 
“‘Absorbine,’’ for veterinary remedy, W. F. 

NOUNS. 5-si6 0 ache oes srececes save: 5,5 11,875 
“Ammo,’’ for washing powder, 11,868 
“Battle Royal,’’? for cigars, Moel 11,863 
“Buster Brown Transfer-o-s,’’? for transfer 

paper, Paas Dye Co. ..... Ceres 11,878 
“Certified Check,’’ for cigars, George A. 

KONE. COs. ieisiesi ors nse b0se dae le gatas eee ase 11,862 
*Cleansil Cream,’’ for face cream, R. V. 

Valley <.- cists ie esa stalecg eet S a ale biere «» 11,871 
*“‘Dixie,’’ for beer, Lexington Brewing Co.. 11,867 
“Dr. Ednur’s Antiseptic Barb Wire Lini- 

ment,’’ for liniment, Ednur Pharmacal 

COs eesbiere sasiare ols ois vielols aie b.ore aieieis ese inweie’s 11,874 
“Dur Adorno Paint,’’ for paint, A. Hendrich 11,876 
“For Dessert Tap-po,’’ for a food prepara- 

tion, Fruit Puddine Co. ............06- 11,858 
“Gingerette,’’ for ginger brandy, Power & 

Stalter’ sci ices cis eis eles acess a oe 6 578 11,866 
‘Horse Shoe Brand,’’ for harness leather, 

Federal Oak Leather Co. ............. 11,879 
*Tdeal Sanative Cold Cream,’’ for cold 

cream, W. B. Shaw .......ceseeeeseees 11,872 
*In Case of Accident or Emergency,’’ for 

emergency supplies in case of accident, 

Js Bo DayMont : a cdsecd.acia's Beta iare ae dlelaree te 11,877 
“Ingersoll Cream Cheese,’’ for cheese, C. C. 

Dr, “WHSON. “eis oa Ssaeecne spe hse wed ere ece 11,860 
“Jersey Cream Soda Water,’’ for soda wa- 

ter, B. H. McDonald .........eeeee0- « 11,861 
“John Alden Brand,’’ for canned goods, 

foods, and relishes, Driscol, Church & 

LC eerencrenarici ree errr erent 11,857 
“Killkoff,’’? for cough medicine, F. A. Rich- 

ter, Jr. 11,869 
*‘License Sta 

DANY: esis cater eerie oe se eee ove oe Sarre ee 11,882 
‘‘Lowney Chocolate,’’ for chocolate bonbons, 

Walter M. Lowney Co. .......e.eeeeee 11,855 
“Orange Blossom,’’ for bacon, C. Stoppen- 

Pach’ s: “SONS? e.006c03.5 stoic ie-3.0 ole ee Srerbseree-orats 11,859 
*“Pompeian Massage Cream and Skin Food,’’ 

massage cream, Pompeian Mfg. Co. 11,873 
‘Seal Back,’’ for cigars, Grill Bros. Co.... 11,864 
“Sokol Bro’s Tea Best Russian Quality,’’ 

for tea, J. Sokol ........cec ccc ee ceees 11,865 
‘Supreme Brand,’’ for oranges, F. H. Keel- 

OP Be) COs! tee Nes eta s estsia ied wrmess eb k Se 11,854 
“Swiss Herb Life Essence,’’ for medicine, 

Ce POrSter 52 eves. oxic Sed oh cee eee 11,870 
“The Melba,’’ for hose 

Pirie, Scott & Co. 11,881 
“Tibbetts Blue Point Soup,’’ for soup, N. 

V. Tibbetts .....ccceccccscesccssccves 11,856 
“Zilko,’? for mercerized crochet cotton, Car- 

son, Pirie, Scott & Co. .......... eeeeee 11,880 

PRINTS. 
‘*A Wheel Tinder Box,’’ for matches, Dia- 

mond Match Co. ..... cece eee eee e eens 1,206 
‘“‘Ales,’’ for beers and ales, Kaufmann & 

Strauss: :CO, scsi os bee sess ates eeihiions ees 1,202 
“Breaking up a Cold,’’ for medicine, D. 

WCE: ioe vere: eeja- 50 ajenducianeies widardha ‘o evateiave 1,204 
“Congress Cards make players happy,’’ for 

playing cards, United States Playing 

Card. (COs. sed vee cei oie s es Bawa en 1,212 
“Flint Lock Tinder Pistol,’? for matches, 

Diamond Match Co. .........0.e eee eee 1,207 
*“‘Lucifers,’’ for matches, Diamond Match Co 1,211 
“Officinal,’’ for catarrh remedy, W. S. 

Woodruff... eee cece eee e eee ee eee eee 1,205 
“Owl Cigar,’’ for cigars, Seiter & Kappes.. 1,203 
“The First Match,’’ for matches, Diamond 

Mateh Co, oo. ccccnsscecescencsccessess 1,208 
“The Match of 1805,’’ for matches, Dia- 

mond Match Co. .....ceceeec ee ceeeeeee 1,210 
“The Paint Educator,’’ 

Paint and Glass Cow ..cccee sees eee eee 1,213 
“The Perfect Match,’’ for 

mond Match Co. .cccccccccecceccccscee 1,209 


- SPECIAL MANUFACT cies 
DIES AND STAMPINGS ‘TO. ORDER. 


SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORK. 
OROP FORGING DIES AND DROP FORGINGS. 


HAROWARE SPECIALTIES eTc.MANFD TO ORDER.SEND SAMPLES 
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET. 
THE GLOBE MACHINE: & STAMPING CO. 


970. HAMILTON -§7T.,. CLEVELAND; GHIO. 


— ‘Ti 
Corliss Engines, Brewers’ 
and bottiers’ Machinery, THE VILTER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis 
es 


MORE RRele 


MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bldg.. Franklin Square. New York. 


The Loomis Automobile & Marine Specialties 
Known the world over for efficiency and durability. 
Carburetors, Mufflers and Circulating Pumps. 

LOOMIS AUTOCAR CO, Westfield, Mass., U.S. A. 
BALLOONS Aeronaut L. Stevens, 
Box 181 Madison Sq,, N. Y. 


PATENT AND WORKING DRAWINGS. 
G. M. MAYER, M.E., Monadnock Bl., Chicago, Ili. 


CHEMICAL EXAMINATIONS gFQiz- 


KINDS. 
DR. H. C. STIEFEL, Bissell Block. Pittsburgh. Pa. 


CATALOGUES. FREE. . 
UNION ‘MODEL WORKS 
193 CLARK CHICAGO. 


Experimental & 


Cir. & advice free. Wm.Gardam & Son.45-51 Rose St.,NY. 


INSTRUMENTS OF PRECISION 


HIGH GRADE MACHINERY 
Inventions Perfected 


PHILIP A. GEIER, 50 High St., Cleveland, @. 


anuteseers HARDWARE SPECIALTIES 


Contract Manufacturers and will market articles of 
merit. LARIMER Mra. Co., 155 8. Jefferson St., Chicago 


NOVELTIES & PATENTED ARTICLES | 
MANUFACTURED BY. CONTRACT. PUNCHING DIES, SPECIAL MACHINERY, 
E.KONIGSLOW. STAMPING & TOGL WORKS; CCEVELAND, 0. 


WEL 
Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 


26e, Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 


D R J L L ] N G and PROSPECT- 

INGMACHINES, 
For Water, Oil, Gas, Coal, Ete 
LOOMIS PRILL CU., TIFFIN, Ohio. 


Circular free. Wonderfu 
automatic teacher. 5 styles 
$2up., OMNIGRAPH 
CO., Dept. 52, 89 Cort- 


Light 


the F{N SCN treatment 
FOR SKIN DISEASES 


has proven eminently successful in 
America. We have 
permanently re- 
lieved many serious 
cases at our Insti- 
tute by our Genuine 
High Power 
Finsen Lamps 
imported from 
Copenhagen. 
This treatment 
is not a cure- 
all, butitis sure 
in many diseases heretofore regarded 
as incurable, as Lupus (skin consump- 
tion), Eczema, Psoriasis, Skin Cancer, 
Birthmarks and Facial Blemishes. It 
is knifeless, painless, harmless. We 
have special books describing each of 
the above and other skin diseases in 
detail and giving names of cured pa- 
tients. They are free. Write for the 
book you desire. 

THE FINSEN LIGHT INSTITUTE OF 


AMERICA 
Suite D, 78 State St., Chicago 


FINSEN 


NIELS R. 


PROF. 


OIE MAKERS 


EXPERT AND MACHINISTS 


Moulds, Models, Experimental Work 
INSTRUMENT PIAKING and STALL MACHINERY 


. J. ROBBINS MFG.Co. 58 KNEELAND ST. 
SEWS. FoR CATALOGUE -**** BOSTON, MASS. 


MASON’S NEW PAT. WHIP HOIST 


for Cutrigger hoists. Faster than Elevators, and hoists 
direct from teams. Saves handling at lexs expense. 
Manfd. by VOLNEY W. MASON & CO., Inc. 


Providence, R. I., 


S TYPEWRITERS waves 


SF Allthe Standard machines SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS’ PRICES, 
# Shipped with privilege of examination. Send for Cat. 


tandt St., New York. 


Telegraphy 


Typewriter Emporium. 203 LaSalle St., Chicago 


e 
€ 
. e 
e 
|* 5 
be ¢ 
a O 
otiand ard 
gece O 
D> 
a ts 
a D Bia 0 
C DOT a C 
5 are 
C Gi 
z Die€a ¢ 
O C O ® 
Ee D 
D O O 0 O 
' ave me . 0 e 
rai pO. ns 
aille a O 
C pecto pe 
Dia eC. ove O E Jal a 
eave O aKe a 
a Ra 
O 
ule @ 
1 
AR O 


FEBRUARY 25, 1905. 


Orient Surrey, Price $450 


FOR 4 PASSENGERS, - - $450 


Nothing on earth can duplicate this as a motor-car 
proposition, Hifi 
carbureter, improved mufflers, almost noiseless driving 
Pinions, larger spring surface, and a new, patented, 
starting device that lets the engine turn so easily a 
child can start it. 

Half-an-hour’s instruection—then out on the coad—a 


Better than ever, this year—simplified ; 


fast, light, dependable car that will fairly eat up the | 


hills. 


Write for the Orient Style Book, showing nine Air- ! 


Cooled Orients from $375 to $2,250. Free if you address | 


Dept. 4, 
WALTHAM. IIFG. CO., = 


Members of Association of Licensed Automobile Manufacturers 


pe a Oe . 
stationaries, Portables, Hoisters, Pump- 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 
Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


TO PROVE that Daus’ “Tip-Top” is 
the best and simplest device for makin, 
100 copies from pen-written and & 
coDies from typewritten original, we will 
ship complete duplicator, cap size, 
without deposit, on ten (10) 
days’ trial. 

Price 87.50 lesa $ 
trade discount of 
88} per cent, or 


Daus Bldg, 111 John 8t., New York 


All varietiesatiowest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 


\ Cal iN Sewing Machines, Bicycles, Tools. etc. Save 


Money. Lists Free. CHICAGO SCALE CO., Chicago, Ill. 


HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 


Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 


LARGEST and BEST 
WATCH SCHOOL in AMERICA 


We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates, 


Send for Catalog of Information. 


Net 


EY 


The Felix A, B, Daus Dapliator Co, 


Photo Lenses 


and Shutters of every 

kind for all purposes; 
Professional, 

Amateur, Process. 


Sold Round the World on all 
Cameras. Catalogue free. 


Bausch & Lomb Opt. 


ROCHESTER, N. Y. 
New York Chicago 


CRUDE ASBESTOS 


DIRECT FROM MINES 


R. H. MARTIN, 


a 
fa” 


&) 
f cn 


Boston 


PREPARED 
ASBESTOS FIBRE | oFFice, ST.PAUL BUILDING 


for Manufacturers use 


220 B’way, New York. 


Stereopticons and Moving Picture Ma- 
chines, Public Exhibitions PAY BIG. 
Small capitalrequired, Views and Films 
illustrating any subject. Catalogue free, 
‘Magic Lanterns for Home Amusement. 


Mcallister, 29 oe TECHN, 
i] 


49 Nassau St-. New York. 


Economical Power 


Insending out their last specifications for 
gasoline engines for West Point, the U.S. 
War Department required them — to be 


Olds Engines or equal.”? This speaks vol- 


umes for our engines. It means they excel all 
others or the U. S. Government would not de- 
mand them. ‘ 

They are the horizontal type, 2 to100H. P., 
and are so simply and perfectly made thatit re- 
quires no experience to run them, and 


Repairs Practically Cost Nothing. 


Send for acatalogue of our Wizard Engine, 2 
to8H. P. (spark ignition system, same as in 
the famous Oldsmobile)the most econom- 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump;orour general cata- 
logue show ing all sizes. 


Olds Gasoline Engine Works, 
Lansing, Mich. 


New York Agents, R. H. Davo & Co., Binghamton, N. Y. 


JESSOP Sore, eaecene 


LS, 
2.9 


W™ JESSOP & SONS L JOHN ST. NEW YORK: 


Waltham, Mass, ; 


Scientific American 
WE WANT TO GIVE YOU THIS 


$1.00 LIGHTNING CALCULATOR FREE 


The greatest laboresaving work on figures ever published. 
ABSOLUTELY INVALUABLE to merchants, mechanics, manufacturers, 
bankers, machinists, clerks or anyone who handles figures. No matter what 
the example is, it shows the whole answer ata glance. No limit to how. 
Jarge or small the figures, or what the fraction. Every conceivable problem fully 
worked out and answer given at once. 

THE GREATEST BOOK of its kind the world has eyer known. The 
answer to any question is as easily found as a word in a pocket dictionary. 

This Book required 35 years’ work te complete it. 

No matter who you are or what your business, this book prevents mistakes, 
relieves the mind, saves labor, time and money, makes you independent, sure and 
self-reliant in figures, 


WE GIVE IT TO YOU FREE ON THESE TERMS 


We want to increase the Subscription List to our Monthly Journal, 
M 0 0 ER N M A C H | N E R Y The foundation of civilization rests on inventions of new machinery. 
|» To keep abreast of mechanical progress should be the aim of every 
intelligent man. Our publication keeps you informed, and it is written so all can understand it, and the 
best illustrated of its class. ODERN MACHINERY costs you $1.00 a year. We want to 
get you started reading this paper regularly, and therefore make you this offer. 
} $2.00 Value 


MoveRN MAacHINERY, One YEAR, «+ «© «© « +» $1.00 
Ropes NEw CALCULATOR (Just Out) PuBLISHER’S PRicE, $1.00 
Send_us your subscription at once, enclosing $1.00 with this ad. and we will mail you Modern 
Machinery every month for one year and the Calculator FREE at once. If not just _as 
represented, send the book right back and we will refund your money. Don’t delay accepting this 
proposition; write to-day. Remember, money back to-morrow if dissatisfied. 


MODERN MACHINERY PUB. CO., 813 Security Bidg., CHICAGO, ILL. 


" 


laud WATCHES 


The man who owns or drives an Auto should not use an expensive watch. The 
New England screw cased watches are perfection for Motor work. 
Dust and wet proof. Accuracy guaranteed 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 
63 Victoria Street, Liverpool, England 


LANTERN SLIDES 2 The Largest Stock of Fine Slides. 


Includes every subject, Scientific, Professional, 
Artistic, Historic and Popular. We also sell the best projecting lantern made. Send for full information, 
stating subjects. 


WILLIAM H. RAU, 13822 CHESTNUT ST., PHILADELPHIA, PA. : 


BRISTOL’S 
RECORDING INSTRUMENTS. 


rie Pressure Gauges, Vacuum Gauges. Volt- 

# meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Willpay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days’ trial. 2" Send for Circu- 
lars and Specimen Chart. 
The Bristol] Company. Waterbury. Conn. 


MEDAL PARTS EXPOSITION. 


SILVER 


Photographers 


Amateur and Professional, can now 
urchase our papers direct from 


actory, 
Reducing Cost 
Insuring Fresh Products 


Our newest grades of Platina devel- 
oping paper, Satin Glace Portrait 
and Postal Cards. Send 15 cents 
for sample dozen of either, and 
particulars of our monthly 


Prize Contests 
M. H. KUHN CO. 


5 Commercial Street, ROCHESTER, N. Y. 


OWN A HOME 


Our system ot Home Building is sim- 
ple, conservative and safe. e com- 
pany is backed by eliable and re- 
sponsible Business men of Rochester 
and a positive guarantee secured by 
first-class improved real estate is 
given to every member. 

Since our plan has been in operation 
in America it has been very success- 
tul—it is patterned after the Cele- 
brated System which has been oper- 
ated successfully in England for over 
sixty years,where thousandsof happy 
Home owners have benefited by it. 


Our plan is fully explained in our Free Booklet, 
which every Rent payer should send for at once. 
SECURITY BUILDING CO. 
402 Wilder Bldg., Rochester, N. Y. 


“The most satistactory cement Mill made: 


 (I\FAK 


RIFFIN 


THE GRIFFIN MILLS which we have sold for this 
purpose will produce 50,000 barrels of Portland cement 
a day, or over 15,000,000 barrels a year. 
mill approaches such a record, because no other mills 
begin to work as cheaply pr-as satisfactorily. Write 
for our illustrated descriptivé catalogue. 


MILL 


No other 


BRADLEY PULVERIZER CO, BOSTON.NEW YoRIC.CHICAGO. 


Every Accountant, Engineer, 
Draughtsman, Book keeper. 
wants one, and it is univer= 
sally being used by Colleges 
and Schools. 


Price, One Dollar, 
Prepaid 


Self-inking, requires no dipping. 
WILL RULE BACKWARD OR 
FORWA 


Will rule any kind of paper. 
Will not leak or drop ink, 
Made of hard rubber, with metal 
wheel holder. 
Every line will be uniform 
its entire length, not broad 
and heavy in one place and 


With additional wheels (obtained at a slight extra cost) a great variety 


light and indistinct in i 
another. of rulings and borders may be produced, 

Ink Pads interch bl A 4 
a6 that any wheel can be uset with We have special pens for draughtsmen, architects, accountants and 


any pad you have in stock. bookkeepers. Please specify the kind desired when writing. 
THE BAGBY PEN CO., Sole Manufacturers, Dept. J, 177 La Salle St., Chicago, II. 


Crime, & 
O my friend, 
ls Inoney / 


BULWER-LYTTON 


fs used Ly those 
whose minutes 

are most 
valuah/e 


Every Elgin Watch is fully 
gparanteed, All jewelers have % 
Jgin Watches, ‘*Timemakers 
and Timekeepers.” an illustrated 
history of the watch, sent free 
upon request. 


Elgin National Watch Co., Elgin, Ill, 


y Motors 


Furnished for every kind 
of manufactures, Effi- 
cient and always reliable. 
Frames in single 
casting. Machines 
constructed for 
wall, floor, or ceil- 
ing, and easily re- 
arranged for any 
position. Every indi- 
vidi.al part of the 
: best material and most 
skilled make, the chief 
end sought being efficiency ard speed. Shafts of 
the best grade open-hearth steel. Bearings of 
phosphor bronze, self-oiling and self-aligning. 
Each machine fully guaranteed. 


ROCHESTER ELECTRIC MOTOR CO. 
10-12 Frank St., Buffalo, N. Y., U. S. A. 


Factor 


Every Gas Engine User 
should learnabout the Apple Auto- 
matic Sparker. Easily attached. 
No more belt, battery or commutator 
troubles. Increases power and speeds 
For any kind of ignition apparatus write 
The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio, 


By wearing the kind that 
moves when you do— that’s 


PRESIDENT 


Suspenders 

" You can’t feel them; long 
wearers — smart lookers. 
Soc any store or mailed. 
Mfg. Co., Box310, Shirley, Mass. 


The C. A. Edgarton 


=|GARDNERD Stock 


9000 
C0088 Crear 


C.HBESEVE& C0 catcaca su.use 


Bae oe carascsys 


15 to 21 Clinton Street. 


